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© Mexican Economic Policy in the 
Post-War Period: The Views of 
Mexican Economists 


By Leopotpo Soris* 


Introduction 


In Latin America, where inflation and 
economic stagnation seem to be the com- 
mon rule, the case of Mexico is almost 
unique. In the past twenty-five years it 
has experienced sustained economic 
growth at a rate of more than 6 percent a 
year, almost double the rate of population 
growth. Output per capita has reached 
560 dollars and Mexico ranks twelfth 
among the economies of the free world in 
terms of its gross national product—28 
billion dollars. In the process, the country 
underwent a period of development with 
inflation, from the end of the Great De- 
pression until 1956, followed by a period 
of growth with relative price stability that 
has persisted to the present. 

Many of the obstacles to economic de- 
velopment have been overcome through 
the creation of an extensive base of social 
overhead capital and the establishment of 
institutional mechanisms which make for 
greater mobility of the factors of produc- 
tion, an essential condition for steady 
growth. Nevertheless, these factors are in- 
sufficient to guarantee the continuation of 
the process of growth. As economic prog- 
ress takes place, it requires new social 
overhead capital projects, institutional 
changes, and the creation of instruments 
and incentives within economic policy 
which will enlarge and improve the orien- 


* Head, Department of Economic Studies, Bank of 
Mexico, and Professor of Economics, El Colegio de 
Mexico. 


tation of investment, as well as the devel- 
opment of skills and the allocation of la- 
bor. 

The first section presents an introduc- 
tory description of the outstanding fea- 
tures of the economic behavior and of the 
nature of economic policy in Mexico since 
World War II, focusing on topics such as 
the agricultural sector, the industrial sec- `` 
tor, the distribution of income, the finan- 
cial system, the public finances, and the 
balance of payments. The purpose of this 
material -is to give the reader a general 
background with which to appraise the 
subsequent sections, where opinions on 
domestic economic policy sustained by 
Mexican economists, and comments on 
the same topics by other experts whose 
views have been influential during the 
same period, are presented. The second 
and third sections summarize the views on 
certain aspects of agricultural and indus- 
trial supply and their elasticity. The 
fourth section examines aspects of alloca- 
tion, the distribution of income, and con- 
sumption and marketing. The fifth and 
sixth sections describe monetary and fiscal 
policy respectively. The seventh section 
summarizes points of view which have 
been expressed in relation to the foreign 
sector and the eighth relates to economic 
development. The ninth section briefly ex- 
plains the economic planning approaches 
that have been suggested in Mexico. In 
the tenth and final section, the author ex- 
presses his views on the opinions pre- 
sented, and on some areas not covered in 
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Optimal Taxation and Public Production 
Il: Tax Rules 


By Peter A. DIAMOND AND JAMES A. MIRRLEES* 


In Part I of this paper which appeared 
in the March 1971 issue of this Review, we 
set out the problem of using taxation and 
government production to maximize a 
social welfare function. We derived the 
first-order conditions, and considered the 
argument for efficiency in aggregate pro- 
duction. Here in Part II we consider the 
structure of optimal taxes in more detail. 
Part I contained five sections, and Part II 
begins at Section VI. In the sixth and 
seventh sections we consider commodity 
taxation in one- and many-consumer econ- 
omies. In the eighth section we consider 
other kinds of taxes; and in the ninth, pub- 
lic consumption. In the tenth section we 
consider a rigorous treatment of the prob- 
lem, giving a sufficient condition for the 
validity of the first-order conditions. To 
begin, we shall restate the notation and 
basic problem. 


Notation 
p producer prices 
g consumer prices 
t taxes (t=q— p) 

x(q) net demand by con- 
sumer / (incomes are 
assumed to equal 
zero) h=1,2,...,H 

u(x) utility function of 
consumer h 

v*(g) indirect utility func- 
tion of consumer h 
o*(q) = u*(x*(q)) 

X(q) aggregate net de- 


mand X(g)= X aa*(q) 


* Massachusetts Institute of Technology and Nuffield 
College, respectively. The remainder of the matching 
footnote in Part I is appropriate here too. 
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U(x, ..., 2") social welfare func- 
tion 
V(q) indirect social welfare 
function V(g)=U(# 
(a), -~ + 5 ##(q)) 
W(ui,...,u4*) special case of an 


individualistic social 
welfare function, as- 
sumed for some of the 
analysis below. 


With this notation before us again, we 
can restate the welfare maximization prob- 
lem as that of selecting q to 


Maximize V (q) 


(33) subject to G(X(q)) < 0 


where G represents the aggregate produc- 
tion constraint. This problem gave rise to 
the first-order conditions ((19) and (22)) 
which were equivalently stated as 





OV Ox; 
— =} i 
Ogk Le Og 
34 
(k = 1,2,...,2) 


Equations (34) were derived only for k=2, 
. , n. But we can see that they hold also 
for k=1; for, on multiplying by q and 
adding, we have 
Jeo 


zay 
SD-a 
kal LOG: í 
by the homogeneity of degree 0 of V and 
the X;. Equation (34) states that the im- 
pact of a price rise on social welfare is pro- 
portional to the cost of meeting the change 


ðX: 
qk 
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in demand induced by the price rise. Al- 
ternatively the impact of a tax Increase on 
social welfare is proportional to the in- 
duced change in tax revenue (all calculated 
at fixed producer prices). 


VI. Optimal Tax Structure— 
One-Consumer Economy 


For one consumer and an individualistic 
welfare function (so that V coincides with 
v, the indirect utility function of the only 
consumer in the economy), we can express 
directly the derivative of social welfare 
with respect to qe (%=—ax, where a is 
the marginal utility of income—see equa- 
tion (5) of Part I). For this case we can 
then explore the structure of taxation in 
more detail. The formulation of the first- 
order conditions using compensated de- 
mand derivatives is due to Paul Samuelson 
(1951). We begin by stating the familiar 
Slutsky equation: 

Ox; Ox; 
= Sik — k T 


ð dk of 





(35) 


where sa is the derivative of the compen- 
sated demand curve for z with respect to 
qr, and ðx:/ðI is the derivative of the un- 
compensated demand with respect to in- 
come (evaluated at J=0 in our case). We 
shall make use of the well-known result 
that Sik= Sri. 

Substituting into the first-order condi- 
tions (34) we have: 


ð 
— Ax, = — À —— ( > 132) 
Ol 


Ox: 
—r (m+ Dh =) 


Oh, 
— AX, — À >, tS iz 





(36) 


ax; 

+ àx lı —— 

PET, 
kR=1,2,...,” 


Rearranging terms, we can write this in 
the form: 


2; lisik 


Ox; 
PAEAS ha 
en 4 E > al 


The point to be noticed is that the right- 
hand side of this equation is independent 
of k. Call it —0. Finally, using the sym- 
metry of the Slutsky matrix, we write the 
first-order conditions as: 


X3 Skibi 
i 


Xk 





(38) 





Multiplying by #2, and summing, we ob- 
tain 
(39) 0 Z UX, = — D trSriti > 0, 

k kt 
by the negative semi-definiteness of the 
Slutsky matrix. Thus 9 has the same sign 
as net government revenue. 

The left-hand side of (38) is the per- 
centage change in the demand for good k 
that would result from the tax change if 
producer prices were constant, the con- 
sumer were compensated so as to stay on 
the same indifference curve, and the deriv- 
atives of the compensated demand curves 
were constant at the same level as at the 
optimum point: 


ð 


ti £k ti 
Ax, = =f di; = xf Suid; 
i Jo OL i Yo 





(40) 


ti 
= su f dt; = D> Suits 
P 0 : 


In fact, it is not possible for all these deriv- 
atives to be constant. But if the optimal 
taxes are small, it is approximately true 
that the optimal tax structure implies an 
equal percentage change in compensated 
demand at constant producer prices. 

We can also calculate the actual changes 
in demand arising from the tax structure 
(assuming price derivatives of demand and 
production prices are constant) by resub- 
stituting from the Slutsky equation (35). 
Then, upon substitution, we have: 
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OX, Ox, 
te +m 2 liti = — Onn; 
2 dg: or ‘ 
or 
5 m 
(41) i ðq: : —1 OX, 
= l Die: 
Xr A or 2 


The actual changes in demand (again as- 
suming constant derivatives) induced by 
the tax structure differ from proportional- 
ity with a larger than average percentage 
fall in demand for goods with a large in- 
come derivative. 


Three-Good Economy 


In the case of a three-good economy, we 
can obtain an expression for the relative 
ad valorem tax rates of the two taxed 
goods. This argument is similar to that of 
W. J. Corlett and D. C. Hague, who dis- 
cussed the direction of movement away 
from proportional taxation that would in- 
crease utility. In the three-good case, with 
good one untaxed, the first-order condi- 
tions (38) become 
(42) Sooke + Sagts = — O22 

Saget, F Seats = — bx 


Solving these equations we have 
(43) to=8 S23%3— S332 


2 
529533 ~~ Sog 


S3282 — S$22%3 








J 3 
S228533 — S33 
Notice that the denominator here is posi- 
tive, by the properties of the Slutsky ma- 
trix. We convert these intoelasticity expres- 
sions, defining the elasticity of compen- 
sated demand by 

Sis 
(44) oy = aii 


Fi 
Equation (43) can then be written 
ty g ty ; 
(45) mg (ozs a 33); —=8 (32 — fz), 
q2 q3 


where 


F OXX 


q2q3(S22833 ~*~ S33) 


We now substitute for o23 and øz, using 
the adding-up properties of compensated 
elasticities, 

023 = —~ G22 — G21, 


(46) 


G32 = — 033 — G31 


This gives us 


te l 
— = 0 (on + o22 + 033), 
an o? 
a = 8’ (os1 + oz + 033) 
q3 
The interesting case to consider is where 
labor (xı <0) is the untaxed good, while 
goods 2 and 3 are consumer goods (x:>0, 
x3>0). Then 6’ has the same sign as net 
government revenue. For definiteness, sup- 
pose that government revenue is positive 
so that 6’>0. Equation (47) shows that 


h >h , < 
(48) — = — according as on = fg 
q2 < qs > 


The tax rate is proportionally greater for 
the good with the smaller cross-elasticity 
of compensated demand with the price of 
labor. (It is possible that one commodity is 
subsidized, but it has to be the one with 
the greater cross-elasticity.) 


Examples 


The implications of the above model are 
very diverse, depending upon the nature 
of the demand functions. A simple example 
will show how the theory can be used. If 
we define ordinary demand elasticities by 
the usual formula 


= Ox; 
(49) Cie = Tere i 





) 
qk 


we can rewrite the optimal taxation form- 
ula in the form 


(50) v = qa A Z Ditieix 
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When the welfare function is individualis- 
tic, equation (5) applies, so that equation 
(50) may be written as 





(51) — Agni, = À >D Ppidibix 
or 
een À ifi 
qpr = — 4 Eik 
a i Petz 


If we have a good whose price does not 
affect other demands (implying a unitary 
own price elasticity), equation (51) simpli- 
fies to yield the optimal tax of that good: 


Tf ex, = 0 (i Æ k) and 


eke = — 1, 
Ga then qpr = Ma 

where qpr equals one plus the percentage 
tax rate. Recalling that a is the marginal 
utility of income while A reflects the change 
in welfare from allowing a government 
deficit financed from some outside source, 
their ratio gives a marginal cost (in terms 
of the numeraire good) of raising revenue. 
Thus the optimal tax rate on such a good 
gives the cost to society of raising the 
marginal dollar of tax. 

An example of a utility function 
exhibiting such demand curves is the 
Cobb-Douglas, where only Jabor is sup- 
plied. As an example consider: 


(53) ula) = by log (a1 + w) + DS b: log x; 


i=? 


If we choose labor as the untaxed numer- 


aire, all other goods satisfy (52) and we see ° 


that the optimal tax structure is a pro- 
portional tax structure. 

It is easy to exhibit examples where the 
optimal tax structure is not proportional. 
Consider the example: 


u(x) = J, b: log (x: + o), 
> b; = 1, Ot F 0 


The demands ‘arising from these prefer- 
ences are: 


(54) 


(55) Xi = grb: >, Gj, Z We 


Therefore the demand elasticities are: 


Eik = Cn E (k A i) 
(56) 1 
Ekk = — bezi! Z Da 
izk qk 


Substituting in the formula for the optimal 
taxes, 


(57) T Akk = 
j p 
af > A di -a25 ws 
jek Qi Qk jzk 





= >; | ben Pil — bwj ze] 
j qi qk 
Since the assumption J, b;=1 allows us 
to write the demand functions (55) in the 
form: 
(58) gute = 2 [brwsg; — biwege], 


j 


we can deduce from (57) and (58) that 


2 | bon (2 ee <) 
7 qi À 
ge A 


These equations allow us to calculate p 
for any given q, and in that way give the 
optimal taxation rules. In general, taxes 
will not be proportional. As one example 
of this, consider the following three-good 
case. 


(59) 


Sample Calculation 


Let us combine the above two examples 
by considering a three-good economy 
(one-consumer good and two types of 
labor) with preferences as in (54). This 
example will be used to show that limited 
tax possibilities (represented by the same 
proportional tax on goods 2 and 3) intro- 
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duces the desirability of aggregate produc- 
tion inefficiency. 


Example e. Assume that preferences satisfy 
(60a) u = 
log xı + log (%2 + 1) + log (x3 + 2) 
xı > 0, x> 1, x3 > — 2; 
while private production possibilities are 


(60b) yı + y2 + y: S 0, 
y= 0, yw S90, y SO; 


and the government constraint is 
(60c) 1.022; + 2% $0 


420, 250, »S—0.1 


Thus the government needs good 3 for 
public use and can produce good 1 from 
good 2, but only less efficiently than the 
private sector can. 

Since we know that production effi- 
ciency is desired, we have 


= 1 = po = 1, 


From A first-order conditions (59) and 
market clearance given the demands (58), 
we obtain two equations to determine qə 
and q: 


2 = 2 = 0 


go(gz* — 1) = 2gs(gr* — 1) 
(g2 + 29s)(gr* + go? + 1) = 
These have a unique positive solution 
qz = 0.94494, 93 = 0.90008 
which give 
%,=0.9150, æ= —0.0316, 
u= —0.1045 


x= — 0.9834 


If we now require the same tax rate on 


goods 2 and 3 and at the same time im- 
pose production efficiency, then g=q=q, 
and the tax rate is determined by the 
market clearance equation. We obtain 


3q + 6 = 8.7; i.e, g = 0.9 


Then demands are 


xı = 0.9, x = 0, xa = — 1 


and 
= — 0.1054 


Notice that the economy is still on the 
production frontier even though both 
input prices are lower in this case. If we 
introduce inefficiency with p:>1, so that 
ye=0 and x:=z, we can increase utility. 
Market clearance now requires 


(q2 + 2g) ((1.02) tgrt + gx1 + 1) = 8.7 


At prices g= .92, q= .90008 for example, 
we have, «:=0.9067, x:=—0.0144, xs 
= —0.9926, and w= —0.1051. 


VII. Optimal Tax Structure— 
Many-Consumer Economy 


As we noted in Section III of Part I, 
the equations for optimal taxation with a 
single consumer which do not reflect the 
particular form of V are also valid for 
many consumers. To pursue the analysis 
further, we must find an expression for 
Vx, the derivative of social welfare with 
respect to the &th consumer price. 

With an individualistic welfare function, 
we have 


(61) Vlg) = Wla), l), -- - , 0%) 


Differentiating with respect to q. we 
obtain 


ow h hh 
(62) Vinee ee Dalat 
h ðu ðu h 
The term a* is the marginal utility of in- 
come of consumer h. Therefore 


ow 
(63) Bh = — at 
ou" 


is the increase in social welfare from a unit 
increase in the income of consumer hk. We 
have 


(64) -Vr = D Bte, 
k 
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or the derivative of welfare with respect to 


a price equals the ‘“‘welfare-weighted” net 
consumer demand for commodity k. The 
necessary condition for optimal taxation 
makes V, proportional to the marginal 
contribution to tax revenue from raising 
the tax on good &. 


oT 
(65) es 
© hk Obs 


where T= >> tX, is total tax revenue, 
and the derivative is evaluated at constant 
producer prices (i.e., on the basis of con- 
sumer excess demand functions alone). 
We also have the alternative formula 


Ox; 
(66) See =-r»Dp— 
h i Og: 


_ Example f. Before turning to interpreta- 
tions of the optimal tax formulae like those 
above, let us consider an example. 

We will assume that each consumer has 
a Cobb-Douglas utility function, 


(67) u = by log (ap tw) 


+E blogs, Slo; =1 
2 1 
Choosing good 1 as numeraire, we saw in 
Section VI that with a one-consumer 
economy, taxation would be proportional. 
This will not, in general, be true in a 
many-consumer economy where each con- 
sumer has this utility function. The indi- 
vidual demand curves arising from this 
utility function are: 
ae = gi bigs, 

68 , Loh 
(68) Tecto 

Noticethatdx?/dq,=0(k#¥i1) anddx*/dq; 
= —x3/9q: (¢¥1). 

Assuming an individualistic welfare 
function, the first-order conditions (66) 
are in this case 


i=2,3,...,n 


k R lL k 
= À 
(69) 2 6 s brda D a 


(kR=2,...,n) 


This implies the following formula: 
gr Ea D bro” 
h h 
— =) = 
(O) pe DL Bhaeg 2 Bb" 
h h 


(k=2,..., 7) 





To complete the determination of the 
optimal taxes, we must find the relation- 
ship between \, pı, and qi. This is obtained 
from the Walras identity. The value of net 
consumer demand in producer prices is 
equal to minus the profit in production. 
(Alternatively, we could determine \- so 
that the government budget is balanced.) 
That is 


fi D1 bo 


h 
(11) n A 
+ > 2 pqi Dipo" = y, 
i=? h 


where y is the maximized profit of produc- 
tion net of government needs (= 07; piz:). 
Substituting from (70) and rearranging, 
we obtain 


La- bio” + yp 
h 





gı 
o 
7i hh h 
bs 
(72) 2 28 dw 
E- be" typ 





Dea — bial 


The number yp is determined by the 
technology and the government expendi- 
ture decision, and therefore depends on 
p (unless y=0). 

Equations (70) and (72) determine the 
optimal tax rates. If the social marginal 
utilities, 6", are independent of taxation, 
the optimal tax rates can be read off at 
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once. This is true if W has the special form 
>, 0"; for in that case B'=1/w*. It should 
be noticed that, although each household’s 
social marginal utility of income is un- 
affected by taxation, it is desirable to 
have taxation in general. If households 
with relatively low social marginal utility 
of income predominate among the pur- 
chasers of a commodity, that commodity 
should be relatively highly taxed. Al- 
though such taxation does nothing to bring 
social marginal utilities of income closer 
together, it does increase total welfare. 
In general, taxation does affect social 
marginal utilities of income. The 6* depend 
on the tax rates, and equations (70) do 
not, therefore, give explicit formulae for 
the optimum taxes. In the case 
W=—pu" >) ec”, u>0, so that there is a 
stronger bias toward equality than in the 
additive case, it can be verified quite easily 
that the optimum taxes have to satisfy 


qk p h pbs k 
bp (w bi 
a ene Le 


a bea 
h 


In this case, marginal utilities of income 
are brought closer together! It is not 
immediately obvious from the equations 
(10) that the g are determined given the p. 
However, it can be shown that, in the 
present example, the first-order conditions 
must have a unique solution.” In fact, the 


(k = 2,3,...,n) 


1 If u<0, utilities and marginal utilities are moved 
further apart. 

2 It is easily verified that #=ôr+ 2: b: log (u/q:), 
where the ô, are constants. Consequently 


V@=- hk erèn TT (giy): 


which is a concave function of (q1/q2, q1/42, - - 
Also, aggregate demand is 


X: = 2 brah: (q/q), Xl) = 


-,1/9n)- 


-E (1 = aia 
A 


If the production set is convex, the set of (q:/q2,..., 
qı/qn) for which (Xi, Xo, ... , Xn) is feasible is also con- 
vex. Thus the optimum ç is obtained by maximizing a 


relations (70) (along with (72)) would, if 
followed by government, certainly lead to 
maximum welfare if production were 
perfectly competitive, since any state of 
the economy satisfying these conditions 
maximizes welfare, and the maximum is 
unique for the welfare function considered. 
Unfortunately this convenient property 
is not general. 

From equation (70) we can identify two 
cases where optimal taxation is propor- 
tional. If the social marginal utility of 
income is the same for everyone (f'=8, 
for all k), then equation (70) reduces to 
qpr t= /B. In this case there is no welfare 
gain to be achieved by redistributing 
income, and so no need to tax differently 
(on average) the expenditures of different 
individuals. Thus the optimal tax formula 
has the same form as in the one-consumer 
case. When the #* do differ, taxes are 
greater on commodities purchased more 
heavily by individuals with a low social 
marginal utility of income. If, for example, 
the welfare function treats all individuals 
symmetrically and if there is diminishing 
social marginal utility with income, then 
there is greater taxation on goods pur- 
chased more heavily by the rich. 

The second case leading to proportional 
taxation occurs when demand vectors are 
proportional for all individuals, x*=p'x, 
and thus bj=}, for all A. With all indi- 
viduals demanding goods in the same 
proportions, it is impossible to redistribute 
income by commodity taxation implying 
that the tax structure again assumes the 
form it has in a one-consumer economy. 


Optimal Tax Formulae 


The description in Section VI of some 
possible interpretations of the optimal tax 
formula carries over to the many-con- 
sumer case. Thus, as was true there con- 





concave function of (g:/q2,..., @1/gn) over a convex 
set, and is therefore uniquely defined by the first-order 
conditions. 
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sumer price elasticities but not producer 
price elasticities enter the equations, and 
at the optimum the social marginal utility 
of a price change is proportional to the 
marginal change in tax revenue from rais- 
ing that tax, calculated at constant pro- 
ducer prices. Analysis of the change in 
demand can also be carried out, but is 


naturally more complicated. Assuming an- 


individualistic welfare function, the first- 
order conditions can be written? 


(74) Det aD Da 


From the Slutsky equation, we know that 


Haare 


Ox; Ox; Ox; 
-— = Sig bk = Ski — Le 
Gis ee ae 
(75) 
Ox, Ox; Ox 
qi or al 


Substituting from (75) in (74) we can 
write the optimal tax formula as equation 
(76). Rearranging terms we can write 
equation (76) as (77). With constant 
producer prices, equation (77) gives the 
change in demand as a result of taxation 
for a good with constant price-derivatives 
of the demand function (or for small taxes). 
Considering two such goods, we see that 
the percentage decrease in demand is 
greater for the good the demand for which 
is concentrated among: 


3 We neglect the possibility of a free good when the 
first-order condition would be an inequality. 


(1) individuals with low social marginal 
utility of income, 

(2) individuals with small decreases in 
taxes paid with a decrease in in- 
come, 

(3) individuals for whom the product of 
the income derivative of demand for 
good & and taxes paid are large. 


VIII. Other Taxes 


Thus far we have examined the com- 
bined use of public production and com- 
modity taxation as control variables. It is 
natural to reexamine the analysis when 
additional tax variables are included in 
those controlled by the government. In 
particular, in the next subsection we will 
briefly consider income taxation; but 
first, let us examine a general class of taxes 
such that the consumer budget constraint 
depends on consumer prices and on tax 
variables. .We shall replace the budget 
constraint >+gixs=0 by the more general 
constraint $(x, g, ¢)=0, where ¢ represents 
a shift parameter to reflect the choice 
among different systems of additional 
taxation (for example, the degree of pro- 
gression in the income tax). Let us note 
that this formulation continues to assume 
that all taxes are levied on consumers and 
that there are no profits in the economy. 

The key assumption to permit an exten- 
sion of the analysis above is an indepen- 
dence of the two constraints on the planner. 
We need to assume that the choice of tax 
variables does not affect the production 





(76) Edda ppg ress 


i ót: 





Eea 
a h e} 1 + 


rene 
Sa À Liat 





(77) 


a) 
szegi F 


h 
PS Ox; 


k 
A 
APT: + Li 


h 
a\ OX 
lixi 
(2i) 
È et 
h 








D si 
h 
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possibilities, and further that the choice of 
a production point does not affect the set 
of possible demand configurations. In 
particular, this formulation . implies that 
producer prices do not affect consumer 
budget constraints. Thus the income tax, 
to fit this formulation, needs to be levied 
on the wages that consumers receive, not 
on the cost of wages to the firm. Similarly 
it is assumed that there are no sales tax 
deductions from the income tax base. 
We know already that in such a case, 
optimal production is efficient. We may 
therefore concentrate upon the case in 
which all production is controlled by the 
government, and the production constraint 
is that = g(x, %3,..., Xa). We have to 


choose qs, g3,.-+-, Yn, Ñ to 
(78) maximize V(q, ¢) subject to Xi(g, £) 
= g(X (q, t), E) Xn(Q, H) 


As before we introduce a Lagrange multi- 
plier A. Differentiation with respect to g 
yields the familiar 


(79) ELOY ae 
i dqr 

where the producer price p; is dg/dx; 

(t=2, 3,..., n), and ~=1. Differentia- 

tion with respect to the new tax variable 

provides the similar equation 


80 — = — 
(80) a Ż a 
We have an alternative form for (79), 
namely, 
oT 


81 V, = — à — 
(81) $ A 


In exactly the same way, we obtain from 
(80) a formula involving the effect of the 
new tax on total tax revenue, 

ôT 


82 Ve = — \ — 
(82) t oF 


Income Taxation 


Nothing that we have said suggests that 
commodity taxation is superior to income 
taxation. The analysis has only considered 
the best use of commodity taxation. It is 
natural to go on to ask how one employs 
both commodity taxation and income taxa- 
tion. The formulation of income taxation 
raises a problem. If the planners are free 
to select any income tax structure and if 
there are a finite number of tax payers, the 
tax structure can be selected so that the 
marginal tax rate is zero for each taxpayer 
at his equilibrium income (although this 
does not necessarily bring the economy to 
the full welfare maximum). This eliminates 
much of our problem, but like lump sum 
taxation, seems to be beyond the policy 
tools available in a large economy. The 
natural formulation of this problem is for a 
continuum of tax payers, since then no 
man can have a tax schedule tailor-made 
for him. (This approach is taken by 
Mirrlees.) However, we shall here take the 
alternative route by assuming a limited set 
of alternatives for the income tax struc- 
ture. 

If only commodity taxation is possible, 
the tax paid by a household that pur- 
chases a vector x" is 


(83) T = F tee 


To add income taxation to the tax struc- 
ture, we can select a subset of commodities, 
L, e.g., labor services, and tax the value of 
transactions on this subset, so that 


r = 2 qiti 
find 
where J is “taxable income.” Then 
(84) T= E tx: +Ù, d), 


where r is a fixed continuously differenti- 
able function depending on a parameter ¢, 
and is the same for all consumers. With a 
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tax on services (x: negative) we would 
expect 7 to be decreasing in its tax base, 
with a derivative between zero and minus 
one. In terms of the notation employed 
above, we can define the budget constraint 


o(x", q, §) by 
olx, q, $) 
(85) = E pa tT 


= Dat + of È gi e) 
Here we can regard g and ¢ as the policy 
variables. Thus the consumer’s budget 
constraint can be expressed in a form de- 
pending on consumer prices and inde- 
pendent of producer prices. 

The first-order conditions for optimal 
income taxation are just the conditions 
(79) and (80), interpreted for this special 
case. The social marginal utility of a tax 
variable change is proportional to the 
marginal change in tax revenue calculated 
at constant producer prices. In the case 
of an individualistic welfare function, we 
can give more explicit formulae for the 
welfare derivatives, V, and Vr: 


h ð k 
86 =E f'n (: Ea =) 
h ol 


8) Vr 


Il 
ae 
l 


where 6,=1 if k is in L, O0 if k is not in L; 
and r'=r(J*, £). 

These equations are derived from the 
first-order conditions for maximizing u* 
subject to ¢=0, noticing that, for example, 
the budget constraint implies that 


ðo Ox, ôg 
k OX, OF OF 
Combining (82) and (87), we obtain 
oT 


Or? 
88 i — =) — 
(88) D z T 


Thus, at the optimum, for any two differ- 
ent kinds of change in the income tax 
structure, the social-marginal-utility 
weighted changes in taxation (consumer 
behavior held constant) are proportional 
to the changes in total tax revenue (both 
income and commodity tax revenue, calcu- 
lated at fixed producer prices, with con- 
sumer behavior responding to the price 
change). 


IX. Public Consumption 


From the start, we have considered the 
government production decision as con- 
strained by G(z)S0. The presence of a 
fixed bundle of public consumption was 
therefore included in the model (and 
would show itself by G(0) being positive). 
This is unsatisfactory and was assumed to 
keep as uncluttered as possible a naturally 
complicated problem. We can now con- 
sider a choice among vectors of public con- 
sumption which affect social welfare di- 
rectly. (We shall assume that the govern- 
ment controls all production, thus ignoring 
public expenditures which affect private 
production rather than consumer utility.) 
Let us denote by e the vector of public 
consumption expenditures. (Items of pub- 
lic consumption which are difficult to 
measure can be described by the inputs 
into their production.) The presence of 
public consumption alters our problem in 
three ways. First, public consumption 
represents public production (or pur- 
chases) which are not supplied to the 
market. Thus market clearance becomes 
X=z—e. 

Second, the presence of public consump- 
tion affects private net demand, which 
must now be written X(q, e). Third, the 
level of public consumption directly 
affects the social welfare function (by 
affecting individual utility in the case of 
an individualistic welfare function). 

We can restate the basic maximization 
problem as 
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(89) Maximize V(q, e) 
gre 


subject to G(X(q, 0) + e) <0 


The presence of e in the problem will not 
affect the equations obtained by differ- 
entiating a Lagrangian expression with 
respect to g. Thus the presence of alterna- 
tive bundles of public consumption does 
not alter the rules for the optimal tax 
structure. Nor would we expect it to affect 
the conditions which imply production 
efficiency at the optimum. We can there- 
fore replace the inequality in (89) with an 
equality and differentiate the Lagrangian 
expression with respect to ex: 


ôV 
(90) Ta Ec 


Since 





OX; 
+ G| =0 
er 
OX; 
(91) >> G;— 
Qer 
OX; Ox; 
= eb) 
om È (gi t) E 


ð 
—( gX: — 4X) 
Oer 


2 Pi 





l 


I 


ð 
TN ( > GX, 
Oex 


we can write (90) as 


ôy ð 
(92) —— = — A— (5 LX) + AG; 
Oe Oe, 


Equations (92) show how the optimal 
level of public consumption depends on: 
(i) the direct contribution of public 
consumption to welfare (measured by 
(ii) the effect of public consumption 
on tax revenue (measured by 
ð D tX :/dex) ; and 
(iii) the direct cost of public con- 
sumption (G+). 
There are three differences between this 


theory and that of public goods in the 
presence of lump sum taxation (as devel- 
oped, for example, by Samuelson (1954)). 
Because social marginal utilities of income 
are not equated, the expression ôV /ðer 
cannot be reduced to a sum of marginal 
rates of substitution, but depends on the 
weights given to the different beneficiaries 
of public consumption: 


(93) ay > OW dau’ 


êk h ðu? Oe; 


Second, the cost associated with the rais- 
ing of government revenue implies that 
the impact of public consumption on 
revenue is a relevant part of the first-order 
conditions. Third, for the same reason, the 
cost of public consumption is measured in 
terms of the cost to the government of 
raising revenue to finance the expendi- 
tures (in terms of the one-consumer equa- 
tion, \ may not be equal to a, the marginal 
utility of income). 

The first-order conditions for the provi- 
sion of public goods can be expressed in 
another way, showing the relationships 
between the marginal cost and “willingness 
to pay.” Write 7% for the marginal rate 
of substitution between public good k and 
income for the Ath household. Then 
Ou*/de,= ark, where at is the hth house- 
hold’s marginal utility of income. The 
social marginal utility of the th house- 
hold’s income, 6*, is (OW/du*)a*. Conse- 
quently, from (93) 


ƏV h h 
— = Dph 
dey h 
Then, from (92) 


h r 8 a 
(95) G= 2 É re +—> 1 | 
n LA Jer i 


(94) 


Thus the marginal cost of producing the 
public good should be equated to a sum, 
over all households, of the price which the 
household is just willing to pay for a 
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marginal increment in the level of provi- 
sion, weighted by the marginal “social 
worth” of the household’s income, and 
adjusted for the effect of the level of pro- 
vision on net tax payments by the house- 
hold.ś 

In the discussion of public consumption 
thus far it has been assumed that there 
were no possible fees associated with the 
provision of public goods. This would be 
appropriate for national defense or preven- 
tive medicine, but not for goods where li- 
censes can be required from users. The 
optimal level of license fees will not, in gen- 
eral, be zero. Indeed we may be able to as- 
sociate with any good more complicated 
pricing mechanisms than the single fixed 
price considered above. In particular, there 
are the familiar examples of two-part tariffs 
(a license fee for use of a facility plus a 
per unit charge on the amount of use), and 
prices depending on quantity of sales. 
Formally these can be treated in a fashion 
similar to the income taxes considered 
above; the set of goods over which the tax 
is defined is now a consumption good 
rather than labor. With a two-part tariff, 
this would imply a tax function which was 
not continuous at the origin. 

Presumably the introduction of more 
general pricing and taxing schemes gives 
an opportunity for increasing social wel- 
fare, just as the progressive income tax 
gives such an opportunity. In practice, the 
ignored costs of tax administration may 
severely limit the number of complicated 
pricing schemes which can increase wel- 
fare. We would expect. the analysis done 
above to be basically unchanged by the 
addition of these possibilities, although a 


4 Another case can be treated in a similar manner: 
that of limited government production of a good, which 
is also being produced privately, when government pro- 
duction is given away rather than being sold. Since the 
government production rule given above does not re- 
duce to the first-order condition in producer prices, we 
would not find aggregate production efficiency for the 
sum of these two sources of production. 


two-part tariff will cause aggregate de- 
mand to have discontinuities. In practice 
we would expect these discontinuities to 
be small relative to aggregate demand, and 
formally, they could be eliminated by the 
device of a continuum of consumers. 


X. The Optimal Taxation Theorem 


In the earlier discussion, we employed 
calculus techniques to obtain the first- 
order conditions for the optimal tax struc- 
ture. However, the valid use of Lagrange 
multipliers is subject to certain restric- 
tions, which in the present case have no 
very obvious economic significance. This 
section provides a rigorous analysis of 
conditions under which the tax formulae 
(34) are indeed necessary conditions for 
optimality, and in particular provides 
economically meaningful assumptions that 
ensure their validity. The reader should be 
warned that the discussion is highly 
technical. 

One might hope to provide a rigorous 
analysis by using the well-known Kuhn- 
Tucker theorem for differentiable (not 
necessarily concave) functions. This the- 
orem requires a certain “constraint qualifi- 
cation” to be satisfied. Let us apply it and 
see how far we get. We wish to 


Maximize V (q) 
subject to g(X(g)) S0 and g20, 


where g is a (vector) production constraint 
such that g(X) <0 if, and only if, X is in 
G. Given that V, X, and g are differentia- 
ble, and that the Kuhn-Tucker constraint 
qualification is satisfied, we have the first- 
order conditions 


aVv 2 
(96) V’(g*) = — S p = PX"), 

ðq ðq 
where p=)-g'(X(q*)) for a vector of 
Lagrange multipliers A, and is therefore 
a support or tangent hyperplane to G 


at X(q*). Since V and X are homogeneous 
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of degree zero, [V’(q*)— p-X’(q*) |-q*=0: 
consequently 0V/dqg;=p-(0X/dq;) for i 
such that ¢,*>0. 

To express the first-order conditions in 
this form, we naturally expect to assume 
that V and X are continuously differentia- 
ble: to that extent, the differentiability 
assumptions are innocuous. The assump- 
tion that the production set can be de- 
scribed by a finite number of contin- 
uously differentiable inequality constraints 
that satisfy the constraint qualification is 
less satisfactory. The constraint qualifica- 
tion is an assumption about the functions 
g: one can violate it by changing the func- 
tions g without changing the actual con- 
straint set, G. Some such assumption is 
required to avoid not unreasonable 
counter-examples, as we shall see below. 
But it is not at all obvious how one would 
check whether a particular example that 
failed to satisfy the constraint qualifica- 


tion could be put right by describing G by ` 


a better behaved set of inequalities. We 
should like to use a constraint qualification 
that depends on the properties of the set 
G (and X) rather than the particular 
functions g; and we should like the as- 
sumption to be more amenable to eco- 
nomic interpretation. The theorem we 
prove below contains such an assumption, 
for the case where G is convex and has an 
interior. 

Before stating the theorem let us con- 
sider an example in which the first-order 
conditions are not satisfied at the opti- 
mum. 


Example g. Consider the one-consumer 
economy. In the case shown in Figure 10, 
the offer curve is tangent to the production 
frontier at the optimum production point. 
As q varies, the vector X(qg) traces out the 


offer curve. Thus, holding gz constant, the - 


vector 0X(q)/dg: is tangent to the offer 
curve at X(q*). Therefore if p is the vector 
of producer prices, which is tangent to the 


production frontier at X(g*), p-dX(q*)/ 
0g:=0. The same is true for the derivatives 
with respect to ge. But there is no reason 
why V’(q*) should be zero: therefore the 
above first-order conditions may not be 
satisfied at the optimum. 





FIGURE 10 


We shall make an assumption ruling out 
tangency between the frontier of the pro- 
duction set and the offer curve: 


For any ~, q (¢20, p0) such that 
X(qg) is in G and p-X(q)2=p-« for all x 
inG, p-X'(g) 20. 


The qualification takes this particular form 
because we also have the constraint ¢20. 
Let us note that for g>0 the condition 
p-X(g) 20 is equivalent to p-X’(g) 0, 
because X is homogeneous of degree zero. 
The qualification asserts that for any 
possible competitive equilibrium (under com- 
modity taxation) there is a consumer price 
change which will decrease the value of 
equilibrium demand, measured in producer 
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prices. By the aggregate consumer budget 
constraint, g:-X=(p+#)-X=0. Therefore 
the assumption says that at any possible 
equilibrium point on the production fron- 
tier, it is possible to increase tax revenue. 
Thus the first-order conditions may not 
be applicable if the optimal point repre- 
sents a local tax revenue maximum. Re- 
turning to example g, we see that p-X’=0 
at the optimum, or equivalently d(¢-X)/ 
di=0, although the derivatives of V are 
not necessarily zero there. 

We now state and prove the theorem.® 


THEOREM 5: Assume an optimum, (X*, 
q*) exists; that V(q) and X(q) are continu- 
ously differentiable; and that G is convex 
and has a nonempty interior. Assume fur- 
thermore that there is no pair of price vectors 
(p, Q) for which 
X(q) maximizes p-x for x in G, 
(97) ~p#0, and 
p-X(q) 2 0 
Then there exists p* such that 
X* maximizes p*-x for xin G, and 
Vig") S p* XG") 
PROOF: 
Let P={p|p-X*2p-a, all x in G}. 
P is the cone of normals to G at X*, in- 


cluding the zero vector. It is a nonempty, 


closed, convex cone. 


5Tt should be noticed that when the constrained 
optimum is (locally) an unconstrained maximum, the 
producer prices satisfying the theorem are zero. This 
happens if optimal production is in the interior of the 
production set and may happen if it is on the frontier. 
The theorem can be weakened in a complicated manner 
by replacing the nontangency qualification by two con- 
ditions. One is an analog of the Kuhn-Tucker Constraint 


Qualification providing for the existence of an arc in the, 


attainable set. The other use of nontangency occurs 
when V” is in B but not in B. If it is assumed that when 
there is tangency, the cone of normals is polyhedral, B 
will be closed. The Kuhn-Tucker theorem is then a 
special case of the weakened version of theorem 5 when 
G is the nonnegative orthant. The Kuhn-Tucker 
theorem is very much easier to prove, however. 


We write V’ for V’(g*) and X’ for X’(g*). 
Consider the set 


B= fol v S p: X', some p in P} 


We have to show that V’ isin B. We do this 
by showing first, that if V’ is in B, the 
closure of B, in fact V’ is in B; and then 
that V’ must be in B. 

If V’ is in B, there exist sequences {vn} 
and {pa}, Pa in P, such that 


Un <í Pn? X', 


(98 
(98) noy 


(n— œ) 
Either {pn} is bounded or it is not. If not, 
we can find a subsequence on which 


ine E 


llall 


Then, dividing (98) by ||,|| and letting 
m—>% on the subsequence, we obtain 
X’ 20 while , #0, isin P. This possibil- 
ity is excluded by assumption (97). There- 
fore {pa} is bounded, and has a limit point 
p, in P. Equation (98) implies that 
V’ Sp-X". The conclusion of the theorem 
is thus established on the assumption that 
Visia. 

Suppose, on the contrary, that V’ is not 
in B. We shall derive a contradiction by a 
sequence of lemmas. 


LEMMA 5.1: 

B is pointed. That is, v and —v both 
belong to B only if v=0. 
PROOF: 


If v, —vis in B, we have sequences such 
that 


lall >», 


(99) LHX, oS p,-X', 
p p 


1 2 
Un V, tn — Vv 


(100) 


If v0, it cannot be the case that p} and 
4} both tend to zero. Suppose, for example, 


p} does not, and take a subsequence on 
which 
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llall >m $ @, 


pril|pal| > 2, #0 
If patto, pa/llpal—>— p, and there- 
fore — p! is in P. This is impossible, since, 
G having a nonempty interior, P is pointed. 
(If p, —p are in P, p-x is constant for x 
in G, but a hyperplane has no interior.) 


We can therefore take a subsequence on 
which 


pn + pall > 7, O<rS om, 


Dat p 
lja} +2 zll 


From (99) (adding and dividing by 
ll prt ||) and (100), we now have 


1 2 
Um F Un 


lo. + gll 


>$, #0, EP 


“X’ > Lim 
ao Ê 


=0 


This contradicts (97), since p is in P and 
~0, and thereby establishes the lemma. 


LEMMA 5.2: If C is a pointed, closed, 
convex cone, there exists a vector p such that 
for all non-zero z in C, p-2<0. 


PROOF: 

By the duality theorem for convex cones 
<- Ctt=C, where C+ is the dual cone, 
{p|p-2S0, z is in C}. Clearly, if C+ is 
pointed, C has a nonempty interior: for if 
interior C is empty, p-2=0 for some non- 
zero p and all z in C, and then p and —$ 
both belong to C+. Under the assumptions 
of the theorem, C is closed and pointed. 
Therefore C++ is pointed, and C+ has an 
interior point p. 


pez <0 (all nonzero z in C) 
Otherwise, if p-z=0, we can easily find 


a sequence {pa} on which »,—p and 
pn:2>0, so that pn is not in Ct. 


LEMMA 5.3: If V’ is not in B, there exists 


r such that 

(102) Vier >0 

(103) vr <0 (v E B) 
PROOF: 


The closed convex cone B+ {AV’|\ <0} 
is pointed. Thus there exists an r such that 


vr+rVier <0 
(v E B, A < 0, v, A not both zero) 


Putting v=0 and \= —1 we obtain (102); 
putting \=0 we obtain (103). 


LEMMA 5.4: Let r be a vector satisfying 
(102) and (103). For some 6>0, 


(104) X(g*+orEG (S083) 


PROOF: 
Assume not. Then for some sequence 
fba}, On>0, 0.0, 


X(q* + bar) € G 
Since G is convex, this implies that 
A 
X) H [XG + Oar) = XLE G 
for \26,. Letting n>, we deduce, for 
any A>0, that 
X(q*) + AX r 


X(q* +6ar) — X(q") ] 
On 





= Lim | X(q*) +A 


No 


is not in the interior of G. It follows that 
the half-line {X(q*)+2X’-r|A>0} can be 
separated from the interior of G by a 
hyperplane with normal p0: 
PXG + PX rE pow 

(A > 0, « E Int G) 
Letting »—0 we have pCP. Letting 
x—>X* we have 

pX'-r 2 0, 

which contradicts (103) since p-X’ is in 
B. The lemma is proved. 
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Since g* is optimal, (104) implies that 


Vii +r) SVQ") (S688) 


Therefore, 


1 
Vier = Lim ri [V (gt + 6r) — V(q*)] 


6-0 


=0 


This, however, contradicts (102). The 
hypothesis of Lemma 5.3, that V’CB, is 
therefore false. The proof of the theorem is 
thus complete. 


In reaching our results that the first- 
order conditions for optimum taxes (96) 
hold in general, we have assumed that the 
production set, G, is convex. But one com- 
mon argument for government control of 
production is nonconvexity of the produc- 
tion set. This is not a question we are 
primarily concerned with in this paper. 
However, some extensions of the theorem 
do hold. As an example, assume the fron- 
tier of G is differentiable at X*, so that p 
can be uniquely defined as the normal at 
X* and that G is not thin in the neighbor- 
hood of X*—i.e., there exists a ball with 
center on the normal through X*, con- 
tained in G and containing X*. Applying 
the theorem to this ball we get the validity 
of the first-order conditions (96) using the 
producer prices defined by the normal. 

As in general welfare economics, two 
uniqueness problems may arise when con- 
sidering the application of the first-order 
conditions to achieve an optimum. In the 
first place, there may be more than one 
pair of price vectors, (p, q), that satisfy 
the first-order conditions and allow 
markets to be cleared. This is similar to 
the problem that arises when we attempt 
to define optimum production and dis- 
tribution by first-order conditions in the 
presence of a non-convex production set. 
It is noteworthy that, if lump sum trans- 
fers are excluded as a feasible policy, this 


problem may arise even when the produc- 
tion set is convex. There is no reason why 
the demand functions should have any of 
the nice convexity properties which ensure 
that first-order conditions imply global 
maximization. Only in particular cases, 
such as that discussed in footnote 2 above 
(where rigorous argument is possible with- 
out appeal to theorem 5), will the first- 
order conditions lead to a unique solution. 

The second problem is that the tax 
policies one might like to employ may not 
uniquely determine the behavior of the 
system. The lump sum redistribution of 
wealth required in standard welfare eco- 
nomics does not carry with it any guaran- 
tee that the desired competitive equi- 
librium is the unique one consistent with 
the optimal wealth distribution (although 
if the wrong equilibrium is achieved, this 
should be easily noticed). Similarly, in the 
present case, if we employ taxes rather 
than consumer prices as the government 
control variables, the equilibrium of the 
economy may not be unique.® But if 
consumer prices are used as the control 
variables—and why not?—the demand 
functions give us a unique equilibrium 
position, so long as preferences are strictly 
convex. 


XI. Concluding Remarks 


Welfare economics has usually been 
concerned with characterizing the best of 
attainable worlds, accepting only the 
basic technological constraints. As econ- 
omists have been aware, the omitted con- 
straints on communication, calculation, 
and administration of an economy (not 
to mention political constraints) limit 
the direct applicability of the implications 
of this theory to policy problems, although 
great insight into these problems has 
certainly been acquired. We have not at- 


§ For a discussion of multiple equilibria in a related 
problem, see E. Foster and H. Sonnenschein. 
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tempted to come directly to grips with the 
problem of incorporating these complica- 
tions into economic theory. Instead, we 
have explored the implications of viewing 
these constraints as limits on the set of 
policy tools that can be applied. There 
are many sets of policy tools which might 
be examined in this way. Specifically, we 
have assumed that the policy tools avail- 
able to the government include commodity 
taxation (and subsidization) to any extent. 
For these tools we have derived the rules 
for optimal tax policy and have shown the 
desirability of aggregate production effi- 
ciency, in the presence of optimal taxation. 
We have also considered expansion of 
the set of policy tools in such a way that 
we continue to have the condition that 
production decisions do not change the 
class of possible budget constraints. For 
example, this condition is still preserved 
when one includes poll taxes, progressive 
income taxation, regional differences in 
taxation, taxation on transactions between 
consumers, and most kinds of rationing. 
This type of expansion of the set of policy 
tools does not alter the desirability of 
production efficiency, nor does it alter the 
conditions for the optimal commodity tax 
structure, although in general the tax rates 
themselves will change. We have, un- 
fortunately, ignored the cost of administer- 
ing taxes. Presumably optimization by 
means of sets of policy tools that do not, 
because the cost of administration, include 
the full scope of commodity taxation, will 
not lead to the same conclusions. 

Let us briefly consider the type of policy 
implications that are raised by our anal- 
ysis. In the context of a planned economy 
our analysis implies the desirability of 
using a single price vector in all production 
decisions, although these prices will, in 
general, differ from the prices at which 
commodities are sold to consumers. 

As an application of this analysis to a 
mixed economy, let us briefly examine the 


discussion of a proper criterion for public 
investment decisions. As has been widely 
noted, there are considerable differences in 
western economies between the inter- 
temporal marginal rates of transformation 
and substitution. This has been the basis 
of analyses leading to investment criteria 
which would imply aggregate production 
inefficiency because they employ an inter- 
est rate for determining the margins of 
public production which differs from the 
private marginal rate of transformation. 
One argument used against these criteria 
is that the government, recognizing the 
divergence between rates of transforma- 
tion and substitution, should use its power 
to achieve the full Pareto optimum, bring- 
ing these rates into equality. When this is 
done, the single interest rate then existing 
will be the appropriate rate to use in 
public investment decisions. We begin by 
presuming that the government does not 
have the power to achieve any Pareto opti- 
mum that it chooses. Then from the 
maximization of a social welfare function, 
we argued that the government will, in gen- 
eral, prefer one of the non-Pareto optima 
to the Pareto optima, if any, that can be 
achieved. At the constrained optimum, 
which is the social welfare function maxi- 
mizing position of the economy for the 
available policy tools, we saw that the 
economy will still be characterized by a 
divergence between marginal rates of 
substitution and transformation, not just 
intertemporally, but also elsewhere, e.g., 
in the choice between leisure and goods. 
However, we concluded that in this situa- 
tion we desired aggregate production effi- 
ciency. This implies the use of interest 
rates for public investment decisions which 
equate public and private marginal rates 
of transformation. 

We have obtained the first-order condi- 
tions for public production, but we have 
not considered the correct method of 
evaluating indivisible investments. This 
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is one problem that deserves examination. 
In examining the optimal tax structure, we 
have briefly considered the tax rates im- 
plied by particular utility functions. This 
analysis should be extended to more 
general and more interesting sets of con- 
sumers. Further, we have not examined in 
any detail the uniqueness and stability of 
equilibrium, that is, the question whether 
there are means of achieving in practice an 
equilibrium which is close to the optimum. 

Finally, we would like to emphasize the 
assumptions which seem to us most seri- 
ously to limit the applications of this 
theory.” We have assumed no costs of tax 
administration and no tax evasion. And 
we have assumed constant-returns-to-scale 
and price-taking, profit-maximizing be- 
havior in private production. Pure profits 
(or losses) associated with the violation of 
these assumptions imply that private 
production decisions directly influence 
social welfare by affecting household in- 
comes. In such a case, it would presumably 
be desirable to add a profits tax to the set 
of policy instruments. Nevertheless, ag- 
gregate production efficiency would no 
longer be desirable in general; although it 
may be possible to get close to the opti- 


7 These assumptions are viewed in the context of 
equilibrium theory. There is no need here to go into the 
limitations inherent in current equilibrium theory. 


mum with efficient production if pure 
profits are small. We hope, nevertheless, 
that the methods and results of this paper 
have shown that economic analysis need 
not depend on the simplifying, but un- 
realistic, assumption that the perfect 
capital levy has taken place.’ 
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A Short-Term Econometric Model of 
Textile Industries 


By Rocer LeRoy MiLter* 


Short-term models have been devised 
for the purpose of answering both general 
and specific questions. These models have 
ranged from simple descriptions of an 
industry or an economy to specific esti- 
mates of certain parameters, such as 
output-factor elasticities or adjustment 
rates. The results presented here describe, 
in a somewhat unusual manner, two textile 
industries. The estimates of output-factor 
elasticities differ from those obtained by 
other investigators using single-equation 
estimation techniques. The model consists 
of a dichotomized (peak, off-peak) sys- 
tem of equations that attempts to capture 
relevant differences in decision making by 
firms during peak and off-peak periods in 
the production cycle. Investment in labor 
and in product inventories is considered, 
along with estimation of a production 
function and a demand-for-hours equation. 

When an industry such as textiles is con- 
sidered, production data clearly show 
definite seasonal fluctuations. In the anal- 
ysis of decisions such as hiring and firing of 
workers, no adequate theory can ignore 
these (imperfectly) known fluctuations. 
During peak production periods most firms 
are faced with capacity constraints which 
do not exist during off-peak periods in the 
production cycle. During the latter the 
level of productive (efficient) employment 
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of the hired work force may be considered 
as determined by “desired”? capital-labor 
proportions of previous peak periods. That 
is, given the average full-capacity capital- 
labor ratio (presumed optimum)! and the 
rate of production during any off-peak 
period, the employment decision of the 
firm is not the total number of employees 
to hire, but rather the number to retain 
in excess of that dictated by the “optimal” 
capital-labor ratio and the rate of produc- 
tion. A prime decision is thus how much 
to invest in inventories of labor (reserve 
labor force) during seasonal partial-ca- 
pacity production periods. Kenneth Arrow 
et al. (p. 18) recognized the need for an 
inventory approach to the demand for 
labor and Hollis Chenery considered 
similar “‘over-investment” behavior of 
firms as related to physical capacity. I 
extend this approach by focusing on 
inventories of labor and their interaction 
with other variables such as product in- 
ventories and production-worker hours. 
Considering the relation between pro- 
duction (Q), sales (S), and finished-goods 
inventories (7), a firm can hold produc- 
tion constant (never needing inventories 
of labor) while satisfying all changes in 
sales out of product inventories. Or it can 
vary production rates to match sales 
fluctuations. Or it can use a combination 
of both. If costs of inventory adjustment 
(Cr) are “high” relative to those of pro- 


1 ¥t is understood that this is an oversimplification; a 
firm producing steadily at peak output will employ 
fewer men and machines than it would have done at a 
seasonal peak. 

2 Changes in finished-goods inventories, Aly = Q~ S4. 
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duction rate changes, it may choose to 
vary production rates; then it must decide 
how to vary its stock of inputs relative to 
its production rate. Whenever the cost of 
of hiring, firing, and training exceed those 
of retention of inventories of labor (Z), the 
firm will hold the latter. Numerous authors 
have discussed the potential saving in 
turnover costs via the holding of a “re- 
serve’ labor force. (See, for example, 
Charles Holt et al. and Sumner Slichter.) 

Walter Oi clearly demonstrated empiri- 
cally the existence of labor as a “‘quasi- 
fixed” factor, as did Sherwin Rosen (1968); 
and Gary Becker theoretically treated this 
problem in human capital investment. Holt 
and M. H. David realized that the desired 
work force depends, inter alia, on finished 
goods’ inventory and on forecasts of future 
sales, so that “ .. . new vacancies need to 
be created in anticipation of future 
needs,....” If these labor inventory 
vacancies were not filled, the firm “. 
would then face the following costly alter- 
natives: working overtime, losing sales, or 
reducing [product] inventories to a level 
lower than desired” (p. 82). Holt (1969) 
implicitly suggested the existence of a re- 
serve labor force when remarking that in 
response to a production increase “... 
labor productivity of the existing work 
force then increases by about 1 percent 
through reducing slack time, etc.” (p. 137, 
emphasis added). 

In what follows, I integrate the reserve 
labor theory into a system consisting of 
the following functions: production, peak- 
period demand for labor, inventories of 
labor, peak and off-peak demand for pro- 
duction worker hours, and peak and off- 
peak demand for finished-goods inven- 
tories. 


I. The Production Function 


A production relation should relate 
actual quantities produced to actual (as 
opposed to measured) quantitites utilized 


in the production process. The following 
Cobb-Douglas function is assumed 33 


(1) Q = A(E' B) Keer! 


where Q=quantity produced, E’=the 
number of technically effective employees, 
H=average hours worked per effective em- 
ployee, K=total machine hours, T=a 
smoothly ascending time variable, and 
A, b, c, and p=parameters to be esti- 
mated. 

Assume that Æ’ is identically equal to 
measured labor E, whenever the firm is 
operating at full capacity. That is, during 
peak periods inventories of labor are non- 
existent, EZ’ becomes Æ in (1). The differ- 
ence between E’ and E is inventories of 
labor. 


II. The Demand for Inventories of Labor 


Given that firms desire a reserve labor 
force during slack production periods, 
what determines the desired stock? The 
firm typically has some idea of anticipated 
future changes in sales, especially if there 
are recurrent seasonals. For anticipated 
increases, there are two ways to assure 
that excessive backlogs do not pile up. One 
is to maintain larger levels of finished- 
goods inventories from which sales in ex- 
cess of production can be met; the other 
is to maintain excess capacity in terms of 
men and machines so that the rate of pro- 
duction can be increased to match antici- 
pated increased demand. It is thus obvi- 
ous that, ceteris paribus, inventories of 
labor (and concomitant excess physical 
capacity) are substitutes for inventories of 
finished goods. That is, again ceteris pari- 
bus, desired reserve labor (Z4) should be 
negatively related to finished goods in- 


3 For each short-run period, I assume negligible sub- 
stitution between efficient units of labor and capital 
services, although not in the long run. The Cobb- 
Douglas function, with unitary substitution elasticity, 
is estimated with data from peak periods, thus allowing 
for Jong-run substitution (since most observations are 
four quarters apart). 
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ventories. This hypothesized substitu- 
tion exists merely because these two in- 
ventories compete for the same purpose— 
to reduce the cost to the firm of backlogs. 

It must be mentioned also that for any 
known sales course, a change in relative 
holding costs will induce a shift to a higher 
optimum level of the relatively cheaper 
inventory. For example, given the cost of 
holding I, any change in wages should re- 
sult in a change in desired reserve labor. 
Naturally if there is little or no factor sub- 
stitution, the wage rate, W, cannot affect 
the effective capital-labor mix. If, how- 
ever, the costs of labor-stock adjustment 
such as recruitment, selection, training, 
etc., do not rise proportionally with the 
wage rate, then—given product-inventory 
holding costs—a rise in wages should in- 
duce a decrease in Z°. Since I assume that 
the reserve labor force is not worked over- 
time, the relevant price here is the straight- 
time wage.‘ 

It is true that one can think of situations 
where desired inventories will all move in 
the same direction. If a much larger per- 
manent increase in sales is anticipated, the 
present value of the marginal revenue for 
holding reserve labor and for holding 
goods’ inventories will exceed their mar- 
ginal costs; hence both will be increased. 
Or, if the production cycle is perfectly in 
phase with the sales cycle but with a 
smaller amplitude, the corresponding in- 
ventory cycle will be positively related to 
the cycle of reserve labor. Since nothing 
in this model explicitly yields any indica- 
tion of the timing of production relative to 
sales, it may be that the hypothesized 
negative relation between the two types of 
inventories will not show up. The problem 
is further complicated by the lack of ex- 


4 Note that though inventories of labor are measured 
in numbers of men, this may be an oversimplification 
since the reserve labor force may be composed of a frac- 
tion of every man on the payroll during off-peak pro- 
duction periods. 


plicit cost functions for the two inven- 
tories. Suffice it to say that the relative 
holding costs are changing and that if the 
data generate a negative relation between 
labor and finished-goods inventories (Z¢ 
and J) and between labor inventories and 
wages (Z? and W), then in some sense the 
idea of inventory substitution can be ac- 
cepted. 

The demand function for Z? should fall 
out of the relative cost function, which 
would include some measure of expected 
future sales. Without undertaking this 
task, I merely specify that Z? is a multi- . 
plicative function of a few key variables 
for which data should be available: 


(2) ZZ eas 


Desired labor reserve depends on a con- 
stant (A), anticipated future sales (S*), 
product inventories (J), straight-time 
wages W, product-inventory adjustment 
costs (Cr), and a trend (T) added to take 
account of changes in secular demand. 

Since I am assuming that firms do not 
hold inventories of labor during peak pro- 
duction periods, it is necessary to formu- 
late an equation for peak-period labor 
demand. 


* oor 


yw cir 


III, Derived Demand for Labor 
During Peak Periods 


Using an approach developed by Robert 
Ball and E. B. A. St. Cyr, assume a simple 
cost function: 


(3) C = W*(EH) + F 


where C= total direct costs net of mate- 
rials, fuel, and variable capital user costs; 
W*=the effective wage rate per man- 
hour; and F= fixed costs. 

We note that W*, being the effective pay 
per productive hour worked, will be “high” 
at lower hours per week worked and will 
gradually drop to a minimum when over- 
time rates are instituted, then will rise 
again. We can use a quadratic approxi- 
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mation to represent this relation between 
W* and H: 


(4) W* = go — gH + gH? 


For peak periods W* will be a combina- 
tion of straight and overtime pay and will 
thus be to the right of the minimum point 
mentioned above. 

Putting (4) into (3) and adding the pro- 
duction function (1) constraint, the La- 
grangian L is formed: 


L = goEH = gi EH? + gEH’ + F 
— à [0 — A(EH)’Ke?™] 
Differentiating L with respect to E and 


(5) 


H, setting the results equal to zero, and ` 


Solving, gives static-equilibrium solutions 
for E and H $ 


(6 E*= (=) A7'bQ1 1b K~elbg—PT lb 


(7) at = (#) 

282 
Desired level of employment is a multi- 
plicative function of a constant, output, 
capital, and time; whereas desired static 
level of hours is a constant. 

I assume that due to adjustment costs 
there will be lags in the firm’s peak-period 
response to changes in sales, hence in pro- 
duction and employment. Thus the stan- 
dard partial adjustment mechanism is 
used with one ad hoc addition, a factor 
that takes into account how far actual 
hours vary from equilibrium hours (H*). 
(E: is last-period measured employment 
even if it was off-peak.) 


© G)-G)G) 


Substituting (8) into (6), and using (7), 





§ Second-order conditions are easily verified. See Ball 
and St. Cyr and N. J. Ireland and D. J. Smyth for other 
derivations. 


the peak-period labor demand function 
is: 


"P (5y at on” eo 


‘ REP i ay oak 

Now actual peak labor demanded is a 
function of output, capital, lagged em- 
ployment, production-worker hours, and 
time. 

Desired hours (H*) are shown to be a 
constant (7). This static solution needs 
modification for use in a short-run model. 


IV. Demand for Production- 
Worker Hours 


Hours worked provide the easiest and 
fastest variable for a firm to alter during 
transitory periods of change in production. 
Since little more than casual observation 
has been put forward on the demand for 
hours,’ I apply in an ad hoc manner a 
modified partial adjustment mechanism 
to (7) to obtain the equation for peak- 
period hours demand: 


ti 


(0) H= (= S a] HED” Oa 
282 

Actual peak-period hours demanded are 
a multiplicative function of lagged hours 
and transitory changes in production 
Q:/Qt-1. 

It is probable that a firm finding itself 
with large inventories of labor will wish to 
reduce paid-for hours faster for off-peak 
periods than otherwise, ceteris paribus. 
Thus we should find a negative relation 
between reserve labor, Z, and total hours 


§ Stability for (9) requires 0<¢ <1 and ¢>0. 

1 For an exception see Yoram Barzel and especially 
Rosen (1968, 1969). 

® Stability requires that if 61<1, then 7<(1—O)) and 
if b/>1, then j> (1—bl). As an unnamed referee has 
pointed out, since changes in H affect labor holding costs 
a formal link should exist between inventory and em- 
ployment functions and the demand-for-hours equa- 
tion. Equations (10) and (11) do take account of this. 


Ply le 
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paid-for per man per week. Therefore the 
reserve labor variable® is added to the 
equation (10) for peak-period hours de- 
mand to yield the off-peak period equa- 
tion: 


(1-7) ,t al 


(11) H= (= ajas O:0r1Z" 
20 


V. The Demand for Inventory Investment 


The theoretical results obtained by 
M. C. Lovell are used here except for two 
modifications. All identities have been put 
into ratio form (which holds only approxi- 
mately) in order to make the demand equa- 
tion multiplicative. Also, the reserve-labor 
variable was added throughout in accor- 
dance with my hypothesis that Z? and I 
are substitutes. For brevity, I will not go 
through Lovell’s theory’? but will present 
only the resultant inventory-investment 
equation: 


It ttle 
(12) La =T alta) Sea) 
t—1 


(SED Ze 

Variables subscripted and superscripted 
are anticipated ones: i.e., Sf_, is t’th period 
sales as predicted in period t— 1.” 

Equation (12) indicates that inventory 
investment J,/J,_1 is a multiplicative func- 
tion of lagged inventories J;_1, t’th period 
sales as predicted using information up to 
period t—1 (S{_,), actual tth period 
sales (S,), t+1 period sales as predicted in 
period t—1 (Siti), t+1 period sales as 
predicted in period t (S{**), predicted labor 
reserves (Z{_,), and actual labor reserves 


? As will be seen later, Z is an endogenous variable 
used as a proxy for Z? in the simultaneous system. 

10 My full analysis will be furnished on request. 

1 Notice that (12) holds in its present form only for 
off-peak periods, since it equals zero when Z=0. To 
avoid this, assume that the reserve-labor variable is 
Z/Z*, where Z* is some long-run desired level, and that 
during peak period Z/Z*=1. Then Z* goes into the 
constant and the peak-period equation does not in- 
clude the variable. 


(Z,). The exponent terms h, K, n, r, u, $, 
v, and w, are to be estimated. 


VI. Data and Estimation 


Two textile industries are covered in 
this section: woolen weaving (221) and 
cotton weaving (223). The Bureau of 
Census publishes short-term data -for 
these industries on capital services (ma- 
chine hours), production, and inventories. 
Data on production workers and their 
hours are reported by the Bureau of 
Labor Statistics. Three variables had to 
be constructed: straight-time hourly wages 
(HW), expected sales (.S*), and inven- 
tories of labor (Z). 

The wage rate is obtained by using data 
on average hourly earnings (AHE), aver- 
age production worker weekly hours 
(AWH), and average overtime hours 
(AOTH).” 

Expected sales are constructed with in- 
formation on past sales by using a weighted 
moving-average technique developed by 
Holt et al. which utilizes seasonal and 
trend information. Since three weights 
needed specifying, it was decided to iterate 
on a three-parameter space until the con- 
structed future sales series correlated most 
highly with actual sales, ex post. That is, 
over 200 predicted series were computed 
using different combinations of weights, 
and the “best” series determined the ac- 
tual weights used. 

A measure of Z was obtained by assum- 
ing that capital is utilized most efficiently 
when average hours per machine per week 
are at peak (full capacity). I assume also 
that the firm has some optimum ratio of 
men to machines that can be observed dur- 
ing these peak periods.’ By plotting ma- 

12 Assuming that overtime pay equals 150 percent of 
straight pay, then: 


(AWIL) - (AHE) 


IW = 





(1.5) (AOTH) + (AWH — AOTH) 


13 Some firms have maintained that their most 
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chine hours on a time-series graph, capital- 
use peaks could readily be identified. 
(These are the peak periods for estimation 
of the full system.) The ratio of men to 
machines at these peaks was then com- 
puted and the result called “desired” 
ratios. A three-part moving average of the 
ratios was then calculated. For all off-peak 
periods the effective, or efficient, labor 
force, Es, was obtained by: 


(13) Ey = 


observed machines in operation in period t 





average desired machine-men ratio 


The reserve labor force was then ob- 
tained by: 


(14) Z, = E,(observed) — Ef 


This method allows for increases in 
labor productivity pari passu while still 
utilizing the assumption of negligible short- 
run capital-labor substitution. It is em- 
pirically accurate if the firm correctly 
anticipates peaks and has constant re- 
turns. 

The final estimating form of the di- 
chotomized system in logs with log-normal 
error terms added is: 


Peak Period System 
(1’) Jog O = const. + b log (EH) 
—clogK+pT+u 


i 
(9) log E = const. + mae log Q 


c 
+ (1 — q) log Fi — alog H — OT ww 


(10) log H = const. + (1 — j) log Hii 
+ blog Q — l log Qı + 410 


T 
(12°) log (=>) = const. — k log Isı 


t—1 


+7’ log Q +s log SE + uw 





efficient rate of production is at less than 100 percent 
capacity. 


Off-Peak Period System: 


(2) log Z = const. + blogS; ` + r log I 
+Heolog W + xT + ux 
(11) logH = const. + (i — 7) log Hei 
+ llog Q — Llog Qi + m log Z + un 


I 
(12) log (5 = const. — klog Isı 


t+ 
+ s log S + w log Z, + 7’ log Qs + tiw’ 


The estimating equations differ from 
those presented earlier because of certain 
data limitations and problems: 

(1) Log K was absorbed into Jog Q in (9) 
because of its almost perfect collinearity 
with the latter. 

(2) High collinearity between the pairs 
St_1, Se and Stt, StH! forced me to delete 
the first of each pair from the inventory 
equation (12). The identity AL, = Q,— Ss 
(in ratio form) was used to eliminate S, 
from (12). For simplicity it was assumed 
that Zii . 

(3) Data were unavailable for construct- 
ing Cr in (2). It is assumed, though, that 
Cr varied little in relation to wages (W), 
so that a negative coefficient for Jog W in 
(2) should still be obtained. 

(4) Notice also that (2) is in terms of Z4 
whereas (2’) contains Z. I argued that Z4 
is most importantly a function of expected 
sales, so that if computed expected sales 
are a good predictor of future actual sales, 
the use of Z will not introduce measure- 
ment error. Since my computed expected 
sales series were exceedingly well cor- 
related with actual future sales, I consider 
Z an acceptable proxy for Z¢. 

For the peak system, Q, E, H, and 
I/I, are endogenous: the equations are 
overidentified. For the off-peak system, Z, 
I/I, and H are endogenous (Q being 
technically exogenous because of no capac- 
ity constraints). These equations are also 
overidentified. 
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TABLE 1—Turee-Stace Least SQUARES RESULTS, QUARTERLY, PEAK PERIODS 














Woolens Cottons 
Indepen- 
Equation dent Coefficient Coefficient 
Variable Coefficient + Coefficient + 
Estimate St. Error Estimate St. Error 
Production 1 —2.443 —0.932 —1.288 —0.606 
log (EH) 0.655 2.233 0.427 3.466 
log K 0.442 2.002 0.635 3.781 
T 0.004 2.645 0.001 1.231 
Demand for Labor 1 1.391 3.333 —1.978 —0.743 
log Q 0.451 7.989 0.465 5.491 
log H —0.018 —0.656 —0.010 —1.149 
log Eti 0.418 3.236 0.477 0.836 
T —0.002 —2.011 —0.001 —~1.194 
Demand for Hours 1 1.623 1.721 4.904 3.108 
log Q 0.101 1,994 0.977 10.288 
log Qiri —0.099 —2,119 —1.043 —9.355 
log Hra 0.744 6.762 0.650 3.510 
Inventories 1 —3.776 —0.756 —1.281 —0.311 
log Ir —0.667 —2.123 —0.124 —1.792 
log Q 0.811 2.468 0.233 1.249 
log Stt} 0.155 2.657 0.263 2.198 


TABLE 2—THREE-STAGE LEAST SQUARES RESULTS, QUARTERY, OFF-PEAK PERIODS 


Equation 


Reserve Labor 


Demand for Hours 


Inventories 





Woolens Cottons 
Indepen- m 
dent Coefficient Coefficient 
Variable Coefficient + Coefficient + 
Estimate St. Error Estimate St. Error 
1 0.984 2.369 0.997 1.410 
log I —0.401 —8 488 —0.321 —6.817 
log W —0.146 —4,.777 —0.100 — 1.989 
log Stt] 0.374 2.001 0.349 3.687 
T —0.0001 —1.114 —0.0002 —1.043 
1 1.994 2.001 3.001 1.483 
log Q 0.099 2.220 0.914 11.466 
log Ors —0.116 —1.449 —0.989 —7.371 
log Hya 0.668 2.798 0.569 1.982 
log Z —0.142 —1.398 —0.055 —1.117 
1 —4.987 —2.114 —0.993 —0.009 
log Iri —0.565 —6.428 —0.201 —2.444 
log Q 0.771 5.976 0.276 2.119 
log StH! 0.200 1.884 0.318 3.437 
log Z —0.605 —4.588 —0.115 —8.457 





Tables 1 and 2 give estimation results 
using unrestricted three-stage least squares 
with quarterly data, 1960 to 1967. 


VII. Analysis of Empirical Results 


All regression coefficients had the theo- 
retically correct signs, although several 


were not statistically “‘significant” at con- 
ventional levels. The coefficient of T in the 
demand for labor reserve was indeed 
negative, thus indicating that changes in 
relative costs during the sample period did 
elicit a substitution. The coefficient of the 
only included cost variable, W, was nega- 
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tive as expected. Both industries exhibited 
9 percent increasing returns, but a null 
hypothesis of constant returns could not 
be rejected at conventional significance 
levels using a é-test. 

Much recent empirical work (cited be- 
low) on implied output-labor elasticities 
was consistent with increasing returns to 
labor alone, a proposition that standard 
theory does not readily accommodate. My 
estimates of implied production function 
elasticities were consistent with decreasing 
returns to labor alone. 

It is interesting to see whether the im- 
plied output-labor elasticities from the 
equation for peak laborrdemand conformed 
to those of the production function. That 
is, were the cross-equation restrictions 


satisfied? The direct-output labor elas- 
ticity b from the peak-period production 
function was 0.655 for woolens and 0.427 
for cottons. Notice, though, that b appears 
as part of the coefficient of Jog Q in equa- 
tion (9’). Since (9’) represents a difference 
equation, it is possible to obtain a long-run 
solution in terms of Jog Q and then to ob- 
tain the implied estimate of b. 
The solution obtained is: 


1— c i 
; )ng2,-.- | 


For woolens, inserting c=0.442 yields 
b=0.765. For cottons, inserting c=0.635 
yields b=0.785. The first value is less than 
10 percent off from the direct production 





(15) log E =i|( 


RESIDUALS FOR DEMAND-FOR-LABOR EQUATION: WOOLENS 


-—— Peak period model used for all observations 
=== Reserve labor model 
% Peak period 





‘Years by quarter 


Figure 1 
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function estimate, but the second is sub- 
stantially larger, although still less than 
unity. Such a small discrepancy for wool- 
ens indicates that a non-linear restriction 
was unnecessary during the estimation to 
obtain consistent cross-equation estimates 
of the output-labor elasticities. The same 
cannot be said for cottons. Alternatively, 
we can ignore the coefficient of In H in (9’) 
and solve the resultant simple-difference 
equation for the implied coefficient of out- 
put: 0.77 for woolens; 0.89 for cottons. 

We notice also that for the demand-for- 
hours equation, the magnitude of the 
coefficient of log Q is almost always ap- 
proximately the same as that for log Qı. 

Yurthermore, the coefficients were al- 
ways opposite in sign, thus indicating 
that the hours did in fact vary in response 
to transitory changes in output Q/Q,-1, as 


RESIDUALS FOR DEMAND-FOR-LABOR EQUATION: COTTONS 
= Peak period model used for all observations 


~=- Reserve labor model 
% Peak period 


1960 61 62 63 
Years by quarter 


postulated in Section IV. What is striking, 
though, is the large difference in these re- 
sponses across industries; whereas a 1 per- 
cent change in Q/Q,-1 elicits about a 1 
percent change in hours worked in the 
cotton-weaving industry, it elicits a mere 
one-tenth of 1 percent change in the 
woolen industry. This should be ample 
warning to researchers who attempt to use 
data on a more aggregated level than was 
done here. 

Concerning the reserve labor variable, 
in the off-peak systems the coefficients of 
log Z were negative in the equations for 
demand for hours and demand for inven- 
tories, although not quite “significant” for 
the former. Moreover, in the reserve labor 
equation proper, the coefficient of log I 
was very highly significant and negative, 
thus lending more support to the proposi- 






64 65 66 67 


Figure 2 
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tion that inventories of finished goods are 
a substitute for inventories of labor. 

Finally, I will attempt to assess the 
value of incorporating the idea of inven- 
tories of labor into the system. To do this, 
I reestimated the system using only the 
peak-period equations with all observa- 
tions. The demand-for-labor equation (9’) 
(without H) has been used extensively in 
empirical work by Frank Brechling, Brech- 
ling and Peter O’Brien and others (Ball 
and St. Cyr, Smyth and Ireland, Robert 
Soligo). If the reserve labor theory is 
meaningful, the dichotomized system 
should be a better predictor of actual labor 
demand. I therefore computed predicted 
log E for each period from the estimates in 
the dichotomized system and from the 
estimates obtained from the peak-period 
system using all observations. Plots of the 
residuals are presented in Figures 1 and 2. 
Residual variances were computed along 
with Durbin-Watson statistics.“ They are 
given in Table 3 below: 


TABLE 3--RESIDUAL STATISTICS 














Residual 
Variance D. W. 
Woolens 
Peak-period system used for 
all observations 0.001973 1.0472 
Reserve labor system 
with dichotomization 0.000952 1.662 
Cottons 
Peak-period system used for 
all observations 0.002459 0.725 
Reserve labor system 
with dichotomization 0.0005322 1.587 





Use of the dichotomized system thus re- 
sulted in a reduction in residual variance 
of about one-half for woolens and about 
three-fourths for cottons. Moreover, much 


M Comparison of residual variances is not strictly 
meaningful statistically because of the way predicted 
log E is computed in the dichotomized system. For com- 
putation of the D. W. statistic, the calculated residuals 
from the dichotomized systems were ordered seriatim 
from 1960 I to 1967 IV. 
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of the extreme positive serial correlation * 


was eliminated by use of this system.” 
What still persists indicates that more im- 
provement of the system is necessary. 
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Information and Frictional 
Unemployment 


By REUBEN Gronau* 


An increasing number of economists 
discussing the trade off between unem- 
ployment and inflation have been trying 
recently to establish the microeconomic be- 
havior giving rise to the Phillips curve A 
great many of these writers (see Armen 
Alchian, Charles Holt, Dale Mortenson, 
Edmund Phelps (1968), Melvin Reder) 
trace this behavior to the scarcity of infor- 
mation. According to this approach the 
unemployed worker in search of informa- 
tion on job opportunities lowers his wage 
demands as his search proceeds. Since the 
length of search is directly related to the 
level of unemployment, one would expect 
wage demands (and hence the change in 
the general wage rate) and unemployment 
to be inversely related. 

This paper tries to reformulate George 
Stigler’s theory of the economics of in- 
formation (1961, 1962), to examine the 
factors affecting the job seeker’s wage de- 
mands. It will be shown that even under 
conditions of perfect knowledge of future 
market conditions, maximization of ex- 
pected income (or expected utility) will 
lead to a deterioration of the job seeker’s 
real wage demands as the search continues. 
An increase in unemployment tends to 
quicken this process. Hence one can derive 
the Phillips curve without reliance on a 
lag in information (see Alchian), under- 


* Lecturer, the Hebrew University, Jerusalem. I am 
indebted to Gary S. Becker, Peter A. Diamond, Ruth 
Klinov-Malul, David Levhari, Jacob Mincer, and Tsvi 
Ophir and the referee for their useful comments, and to 
the Maurice Falk Institute for Economic Research for 
financial support. 

1 For a survey of recent literature, see Edmund 
Phelps (1969). 


290 


compensation in the setting of wage aspira- 
tions (see Holt), or money illusion. We 
examine the factors making the worker 
prefer voluntary unemployment to on-the- 
job search and the factors making him 
stop his search and drop out of the labor 
market altogether.? 

The paper opens with a description of 
the optimum search policy. The analysis 
of the factors determining wage flexibility 
in Section II is followed by a discussion 
of the optimum combination of direct and 
indirect costs incurred through search 
(Section ITT) and its implication for volun- 
tary unemployment. The concept of “de- 
spair” and movement out of the labor force 
are discussed in Section IV. 


I. Optimum Search Policy 


A job hunter embarking on search is 
entering a field of many uncertainties: he 
does not know what wage offers he will 
receive, when he will receive them, or how 
his wage will evolve through time. Even 
if one ignores the last factor, assuming, as 
I shall do for the rest of this paper, that 
on-the-job training and seniority result in 
an identical rate of increase of all subse- 
quent wages, the job hunter is left with 
two unknowns. Both the timing and the 


2 While this paper was in the process of publication 
two other articles discussing the problem of job search 
and adopting a somewhat similar approach appeared. 
John McCall is interested mainly in the microeconomic 
aspect of the problem while Mortensen carries the 
analysis forward to derive a formal relationship in- 
terpreted as the Phillips curve. Both assume that, 
market conditions remaining unchanged, the job 
seeker’s demands stay constant throughout the search, 
thus overlooking one of the more important features of 
the search process. 
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level of wage offers are subject to random 
distributions. 

Given a job hunter with a finite time 
horizon, the time span can be broken into 
N discrete intervals, each small enough 
for the probability of more than one wage 
offer arriving during it to approach zero. 
The job hunter places a probability of pa 
on the arrival of a wage offer during time 
interval n, the wage offer Wn being subject 
to a random cumulative distribution 
F,(W)? The variable W, consists of 
money earnings (expressed in real terms) 
as well as of the psychic earnings the 
worker expects to derive from the job. 

Search is a sequential process evolving 
through time. In each period the job 
hunter decides on his asking wage wa. He 
stops his search if he receives an offer ex- 
ceeding (or equal to) the asking wage 
Wn = Wn; otherwise he continues his search.! 

The asking wage in period n is not inde- 
pendent of the asking wages the job seeker 
intends to charge in the future. Clearly, 
the length of search and the wage offer 
accepted depend on the asking wage and 
how it changes while the search continues. 
The crucial] problem facing the job hunter 
is the formulation of an optimum strategy 
determining the asking wage at each 
point of time. 

The asking wage will never fall short of 
any alternative option open to the job 
hunter. The optimum asking wage in 
period n should be set in such a way that 
any wage offer accepted during the period 

3 J assume that fn is independent of F,(W), and that 
both are independent of the corresponding distributions 
in other periods. The assumption of a discrete time in- 
terval is not essential to the analysis and is adopted only 
for simplification. For an alternative approach, see 
Gustav Elfing. 

4 Note the difference between this model and Stigler’s 
(1962). Stigler tacitly conceives of a worker who decides 
beforehand on the number of searches he will undertake, 
and who sticks to his decision regardless of the outcome 
of the search. For further analysis of the differences be- 
tween Stigler’s model and the sequential model, see 


P. Nelson’s unpublished paper (some of which is in- 
cluded in his 1970 article). 


assures the worker of an income stream not 
inferior to the expected income stream he 
might have got had he continued his 
search. Specifically, let Ra be the present 
value of the income stream generated by a 
one dollar wage offer accepted in period n; 
then, given a job hunter who has no time 
preference, the utility derived from Raw, 
should at least equal the expected utility 
yielded by continuing the search. Assum- 
ing that the job hunter is insensitive to 
risk, the necessary condition for the op- 
timum asking wage requires the present 
value of the income stream generated by 
the asking wage, R,w,, to equal or exceed 
the income stream expected if the search 
is pursued beyond time n.* Let J, denote 
the expected value of continuing the search 
beyond point n (i.e. the expected income 
stream), then the necessary condition for 
the optimum asking wage is Rawan >In or 
Wa >Tn/Ra- 

The alternative options open to a job 
hunter depend on his alternative earnings 
in the market and in the non-market sector 
and on how long each offer is open. The 
duration of offers determines, at least 
partly, the number of offers there are to 
choose from at each point of time. Since 
the job seeker will never accept any offer 
that falls short of the highest unexpired 
wage offer received in the past, he will tend 
to be more choosy, i.e., his asking wage will 
tend to be higher, the longer offers are 
open.® 

The duration of offers determines the 
rate of obsolescence of the investment in 
information. It may vary from infinity 
down to zero. At the one extreme, the job 
seeker can return to any offer received in 


5 Both the assumptions of no time preference and in- 
sensitivity to risk can be relaxed at the expense of com- 
plicating the model. 

ê I assume that the fixed costs associated with search 
(both pecuniary and psychological) are sufficiently high 
to rule out the possibility of perpetual job changing, the 
worker moving from one job to a better paid one as it 
comes along. 
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the past whenever it suits him, with no 
danger of the offer having lapsed in the 
meantime.” At the other extreme, the job 
seeker is faced with an instantaneous de- 
cision—an offer not accepted is an offer 
lost. 

This paper adopts the last assumption, 
assuming in effect that the search process 
has no memory. Every offer expires as 
soon as it is made; the worker has no 
alternative job offers to fall back on, and 
his asking wage in period n is, therefore, 
unaffected by past offers. 

An employed job seeker will never ac- 
cept any wage offer that falls below his 
current wages (where the wages include 
the money equivalent of the worker’s psy- 
chic income). Similarly, an unemployed 
person will never consent to any wage offer 
that does not exceed the value of his mar- 
ginal product outside the market sector 
(where this value includes the money 
equivalent of the utility derived from 
leisure) plus any unemployment insurance 
he may receive. 

Let W” denote the job seeker’s alterna- 
tive earnings in the market and non-mar- 
ket sector in period n (W">0), then the 
asking wage w, will never fall short of 
W*. Since the worker has no incentive to 
offer his services at a price lower than the 
minimum value of the wage offers distri- 
bution W, [where W,= Min W satisfying 
dF,(W)>0], W” will serve as the lower 
boundary of the asking wage, as long as it 


7 This kind of assumption may have been at the back 
of Stigler’s analysis when he discusses the returns of the 
search. Still, even in this case, the sequential model 
should be preferable to Stigler’s static analysis. 
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exceeds W,. When it does not, it will be. 
replaced by W.. Hence, the necessary 
and sufficient condition for an optimum 
asking wage is 


(1) Wn = Max (In/Rn, W”, Wa) 


Given the above assumptions, the opti- 
mum asking wage depends on W", Wy, Ra, 
and J,. The current wage W* and the 
minimum wage offered W, are parameters 
that can be assumed, as a first approxi- 
mation, to be given exogenously.’ In equa- 
tion (2), the variable R, is the present 
value of the income stream generated by a 
one dollar wage offer accepted in period n. 
Its value depends on the number of periods 
the worker intends to stay in his job 
(N—n), on the real rate of interest (7), and 
on the (real) rate of wage advances (8). In 
equation (2), the income stream is dis- 
counted to the initial period 0, and the 
worker is assumed to start working as soon 
as he accepts the offer. 

The probability that a job offer will be 
received in period n is n. The probability 
that an offer received will be accepted is 
G, where 


(3) Ga = Prob (Wa > wa) = 1 — Fala) 


The probability that an offer will be re- 
ceived and accepted in period n therefore 
equals nGa. Let En denote the average ac- 


8 The notation used in the text implies that W® does 
not necessarily belong to the distribution F(W), i.e., the 
job seeker’s current earnings may be outside the range 
of the job offers distribution (e.g., the job seeker is un- 
employed). 

° As a first approximation, I ignore the interaction 
between the behavior of workers looking for jobs and 
that of employers looking for workers. 











Í 1 (1 + r)a — (1 + 8) SH 
BE FB when r #8 
(2) Ra | ; 
= — (N — 1 h = 
| Gan n+ 1) when r = 8 
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ceptable wage in period n. The variable En 
is the expected value of W, given that it 
exceeds wn. 


En = E(Wa/ Wn = Wa) 


@ ae "War Ww 
G nt ) 


n Wn 


A job seeker. entering period n places a 
probability of Gn on finding within the 
period, a job that will yield him on the 
average an expected income of R,E,. 

There is a probability of 1—,G, that a 
job will not be found in period n. Search 
is a time-consuming process and thus may 
very well result in a decline of the job 
hunter’s current earnings. Absenteeism or 
a decline in the time inputs in the home 
sector may reduce earnings to aW* 
(0<a@<1) as long as the search continues. 
Thus, if no job is found in period n, the job 
seeker will enjoy an income of aW"/(i+r)® 
=([R,—(1+6)Rii:] aW” during the pe- 
riod, and can look forward to an expected 
income of J, in subsequent periods. 

The variable Z,-1 is the income stréam 
the worker expects as he enters period n. 
Ignoring the direct costs of search, it 
equals 


In = PnGnRrEn + (1 oe PnGn) 
(5) -{[Ra — (1+ b)Ranila We + In} 
n=1,...,N, 
where Iy=0. : 
Assuming the job seeker does not sto 
his search prematurely, one can insert the 


values of In, Ings, . - - , Zn in equation (5) 
to obtain 


Ini = Roa W? + Ra(En — a@W*)DnGn 


+ È Rele- (1 +8)" 


k=n+1 


k-1 
‘HG I] 1 — £G) 


i=n 


(6) 


n=1,...,N, 


since W2+1=(1+6)W" and In=Ryis=0. 
The job seeker entering period n expects 
with certainty to enjoy an income of 
RaW" for the rest of his time horizon, 
and there exists a chance, measured by the 
probability 
k-1 
pxGx I] (1 — 2G), 

that a new job will be obtained in period k, 
increasing his wealth, on the average, by 
Ry [Ex—(1+6)**eW2]. The expected 
value of search is a function of the future 
search strategy. Note, however, that the 
weight of future decisions declines the fur- 
ther they are removed from the present. 
Decisions made in the distant future may, 
therefore, have only a negligible effect on 
the job seeker’s behavior in the present. 


II. The Factors Determining 
Wage Flexibility 

How does the asking wage wn change 
through time? Changes in the asking wage 
may be attributed to two sources: (a) 
changes that occur as part of the optimum 
search strategy, and (b) changes that result 
from a modification of the optimum 
strategy. A modification of strategy may 
take place because of unexpected changes 
in the labor market or because hitherto 
unknown information has become avail- 
able in the course of the search.? For 
simplicity, it will be assumed that there 
exists perfect foresight on future conditions 
in the labor market [,, Fa(W), etc.]. The 
worker knows the general shape of the 
wage offer distribution F,(W), but does 
not know which employer has a vacancy 
or the wage offer associated with each 
vacancy. 

To obtain the optimum path of the 
asking wage, let us assume that J,/R, 
exceeds both W, and W”. By equation (5) 


10 This is essentially the case that Alchian has in 
mind. For a further discussion of this case, see Joseph 
A. Yahav. 
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Wy. = In—/ Rn 


sj + prGr(E 
R Wy PnGn(En — Wn) 


nol 








pe) ae | 
PrGn AFR, 


n=1,...,N—1 


The asking wage in period n— 1 is a func- 
tion of current earnings, the asking wage 
in the next period, and the average accept- 
able wage in the next period. 

The search must terminate within N 
periods (Iv=0). Hence, the job seeker 
cannot be choosy in the last period, his 
asking wage being equal to the minimum 
wage offer or to the alternative earnings, 
whichever is higher: 


(8) we = Wr, 


where W.*=Max (W, Wa). Assuming 
I,/Rn>W* for all n=1,..., N—1, the 
asking wage in period N—1 equals, by 
equation (5) 


Rw 
(9) wsi [pnGnEn + (1—pyGu)aWN | 


N-1 


Combining this initial condition with 
equation (7), one may obtain a recur- 
sive solution for all values of wna 
(n=1,...,N—2). 

The exact nature of the asking wage 
path depends, of course, on the specific 
values of the parameters in equation (7). 
Still, one can trace some general features 
of the job seeker’s behavior. The asking 
wage is determined by the ratio of the 
expected income from search (J,) to the 
present value of the income stream gen- 
erated by a one dollar wage offer accepted 
in period n (R,). Both these terms decline 
as the search proceeds. However, assuming 
that the rate of job offer arrivals (p) and 
the wage offer distribution [F(W) ] remain 
constant throughout the search, and that 
the job seeker enjoys no earning in the 


present (W==0), it can be shown that Za 
declines at a faster rate than Ra, resulting 
in a fall of the asking wage over time." 

Other parameters remaining constant, 
the factor responsible for the decline in the 
asking wage is the finite time horizon. 
The job seeker’s time horizon depends on 
the time he expects to stay on his next job. 
A job seeker embarking on search may 
expect (as I have assumed) to stay on his 
next job until a specified date (i.e., to a 
given period N), or, alternatively, for a 
specified length of time (i.e., for a given 
number of periods N~n). Given the first 
assumption, any prolongation of search 
will cut directly into the time spent on the 
next job. By the second assumption, the 
length of search does not affect the dura- 
tion of employment on the next job, but, 
given the finite life span, will necessarily 
affect the time spent on some subsequent 
jobs. Either way, any prolongation of the 
search reduces the gains to be expected 
from the search.” The average period of 
employment in the United States is about 
2.7 years, and the average period of unem- 
ployment is about one month (see Holt, 
p. 137), so that this reduction may be 
quite significant. 

A major determinant of the asking wage 
path is the distribution of wage offers 
F(W). It determines the asking wage 
threshold wy=W, and, given the asking 
wage in period n (w,), the probability of 
acceptance G, and the average acceptable 
wage Ena, two factors that are crucial in 
setting the asking wage in the preceding 
period (wn). 

Changing the scale of the distribution 


H See Appendix. 

12 Mortensen explicitly assumes an infinite time 
horizon. McCall in essence adopts the assumption that 
the job seeker intends to stay on his job for a specified 
length of time but overlooks the effect of prolongation 
of search on subsequent jobs. Thus, both ignore the cost 
of elapsed time involved in search, and conclude that 
the asking wage remains constant throughout the 
S 3 
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(i.e., multiplying the values of W and W° 
by the same constant) does not affect the 
job seeker’s behavior (i.e., wn is multiplied 
by the same constant). However, given 
the center of location of the distribution 
(e.g., its mean), the expected gains from 
search increase with dispersion of the dis- 
tribution (e.g., its standard deviation). 
Alternatively, given the dispersion of the 
distribution, the foregone earnings associ- 
ated with continuing the search increase 
with the location of the distribution. 
Furthermore, the job seeker’s optimum 
strategy may be influenced also by higher 
moments of the distribution, most notably, 
the symmetry of the distribution—the 
gains from search being greater the more 
skewed the distribution is to the left. 
Consequently, one would expect the 
deceleration of wage demands to increase 
with the positive skewness of the distribu- 
tion and to decrease with its relative varia- 
tion (i.e., its coefficient of variation). 

The job seeker’s chances of obtaining a 
new job depend, to a large extent, on the 
job offer stream. The job seeker’s demands 
increase, therefore, with the rate of 
arrival of job offers ($). 

The importance of the time of entry into 
the new job increases with the rate of 
interest (r) and the rate of wage advances 
(8). The higher the personal rate of dis- 
count, the lower the present value of any 
possible gains to be reaped by search, and, 
hence, the greater the urgency of getting a 
job fast. Similarly, the greater the re- 
muneration for seniority and on-the-job 
training (i.e., the higher 8), the greater the 
foregone earnings associated with con- 
tinuing the search, and, hence, the greater 
the worker’s tendency to accept lower 
wage offers at any point of time. 

The incorporation of current earnings 
in the model cannot change the major 
conclusions reached above. Current earn- 
ings (W®) increase the job hunter’s bold- 
ness. The higher these earnings and the 


higher the percentage of earnings retained 
throughout the search (a), the smaller 
the loss of income associated with the 
search. Furthermore, when W" exceeds W 
current earnings set the floor to any wage 
acceptable. Thus the higher the job 
hunter’s current income, the higher his 
asking wage. An employed person can, of 
course, be more choosy than an unem- 
ployed one. 

The search policy and market conditions 
determine the average length of search 
Sa. 


Sn = PnGn -+ (1 a PaGn) (1 HSn) = PrGn 


(10) N k-1 
+ Do (k-n—1)pGx I] (1-263) 

k=n iman 
The bolder the policy adopted by the job 
seeker, the longer he can expect the search 
to last. Given that the worker’s demands 
fall as the search continues, so does the 
expected average length of search. Other 
things being equal, the length of search 
and the time horizon are inversely related. 

The job seeker charges a higher wage 
the higher his current earnings, the higher 
the percentage of earnings retained 
throughout the search, and the greater the 
relative variation of the wage offer dis- 
tribution. All these factors prolong the 
search. An increase in the rate of interest, 
on the other hand, moderates the job 
seeker’s demands and curtails the duration 
of search. Finally, the higher the rate of 
unemployment, the lower the asking wage. 
It seems that the decline in wage demands 
does not offset completely the slower rate 
of job offers, however, and as a result a 
decline in p becomes a major factor in the 
prolongation of the search.” 

How does an increase in the market 
rate of unemployment affect the wage de- 
mands of labor? An increase in the rate of 
unemployment, or a fall in the rate of 
vacancies, reduce the job offer stream and, 


8 For a more detailed analysis see Mortenson. 
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hence, accelerate the fall of the job seeker’s 
demands. This tendency may be accent- 
uated by several additional changes: (a) 
the increase in unemployment may be 
associated with a shorter employment 
period and, hence, a shorter time horizon; 
(b) the rate of interest facing the job seeker 
is lower the better he is equipped with 
assets (and, in particular, liquid assets). 
Prolongation of search may result in a 


deterioration of the unemployed worker’s. 


asset position, and in a subsequent increase 
of his personal discount rate; (c) when the 
job seeker is unemployed, W* denotes his 
marginal productivity in the non-market 
sector and the money equivalent of his 
marginal utility of leisure. It has been sug- 
gested that a prolonged period of unem- 
ployment leads to a decrease of the mar- 
ginal utility of leisure (see Hirschel Kasper) 
and, thus, to a decline of W*; finally (d) 
the recession may be accompanied by a 
decline of the center of location of the wage 
offers distribution and by an increase in its 
positive skewness, “good” offers becoming 
more difficult to come by. 

Thus, periods of increased unemploy- 
ment are accompanied by a decline in the 
real wage demands of labor whether the 
recession is anticipated or not. The fall in 
the asking wage will be more abrupt when 
worsened employment conditions set in 
unexpectedly. However, one would also 
expect a gradual erosion of labor demands 
when the recession is expected, even if 
workers suffer from no money illusion, 
have perfect knowledge of the new market 
conditions, and there is no time lag be- 
tween the change in prices and the change 
in wages. 


HI. Voluntary Unemployment 


The discussion so far has given only a 
partial description of the factors bearing 
on the job hunter’s optimum strategy. It 
depicts the factors affecting the length of 
search but does not explain the factors 


determining the intensity of search, i.e., 
the amount of resources devoted to search 
at each period. 

The stream of job offers is a function of 
market conditions such as the market size 
and the state of employment, as well as of 
the amount of time and money resources 
applied to the search. Given the state of 
the market, the worker can accelerate or 
decelerate the rate of arrival of job offers 
by increasing or decreasing his direct or 
indirect costs. Direct costs of search 
include payments for employment agencies 
and advertisements, while the indirect 
costs consist mainly of foregone earnings.# 
If more time is spent on search, less time 
can be devoted to other activities. Since 
search seems to be more efficient when it 
takes place during regular working hours, 
an increase in time spent in search may 
very well come at the expense of time spent 
on the job, so that current earnings de- 
cline. The exact nature of the decline in 
current earnings depends on the amount of 
time diverted to the search, as well as on 
some specific factors, such as the em- 
ployer’s leniency towards absenteeism, the 
employee’s opportunity to search during 
vacation, etc. An optimum search policy 


‘is expected to yield answers not only to 


the question how long to search, but also to 
questions about the optimum combination 
of inputs and the amount of resources that 
should be invested in the process. 
Formally, the rate of arrival of job offers 
(p) is not a predetermined parameter, but 
an endogenous variable. It is a function of 
past and present investment of time and 
market inputs.” Let C denote direct costs, 


14 Payments to employment agencies may be in the 
form of a fixed share of earnings (say, one-half of the 
first month’s salary). One can take account of this by 
an appropriate modification of Ra. 

6 I ignore any effect the investment in search may 
have on the shape of the wage offer distribution F(W). 
An employment agency may serve as a screening de- 
vice, passing only the best offers available. In this case, 
F(W) becomes the distribution of the maximum values. 
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Ini = RaW” + prGaRa(En — W°) + > Ri(Ex — W*)pxGr H (1 — p.G.) 
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and (1—a) be the percentage of current 
income lost, then’ 


$= gla ST a), C] 


is the job offers production function de- 
scribing the various combinations of time 
and money resources required to produce a 
given stream of job offers. The job hunter 
has to determine not only his asking wage 
at each period (w,), but also the amount of 
time and market input (1—a, and Ch, 
respectively) applied to the search. Put 
differently, he must choose the optimum 
set of policy variables w= (w... ww), 
a= (a A an), and C= (Cù, Ci, e. Cy) 
so as to maximize J,_, as shown in equa- 
tion (11), subject to p=g[(1—a), C]. The 
first part of equation (11) describes the ex- 
pected gains from search and the second 
part (the terms in brackets) describes the 
costs. 

The job seeker will combine the time 
and market inputs in such a way that their 
marginal rate of substitution in the pro- 
duction of job offers equals their relative 
shadow prices. If one assumes that the 
investment in search in period n does not 
affect the stream of job offers in subsequent 
periods (ie, OP./dC,=0p;./d(1—an) =0 
for any k>n), the optimum combination 
of direct and indirect costs is obtained 
when 


16 The variables », (1—e), and C can be interpreted 
as vectors. The rate of job offer arrivals in period n is a 
function of past and present investments in search 
pu=e(Co, Ci, o -> p Cn, ot, e o 3 Gn). 


Il 


/ ol,/d(1 — a) 
(12) £u-a)/ &e a/ac 
(1 — PnGrn) We 


where ga-a, and ge denote the marginal 
products of time and market input, re- 
spectively, in the production of job offers. 
Other things being equal, the tendency to 
substitute direct costs for indirect costs is 
stronger the higher the job seeker’s cur- 
rent income (W*), and the slighter the 
chances of accepting a new job (i.e., the 
smaller p and G). Thus, one would expect 
skilled workers to spend more on employ- 
ment agencies and advertising than un- 
skilled workers. Moreover, one would 
expect the job seeker to get more per- 
sonally involved in the process of search 
(i.e., spend more time on search) as the 
process evolves and his asking wage de- 
clines (i.e., Ga increases). 

Vacations being rare and employers’ 
leniency towards absenteeism being 
limited, there may exist a maximum to the 
number of work hours the employee may 
miss, i.e. there may exist some lower 
bound to «æ (say a>0). If the optimum a, 
falls short of a, the job seeker will prefer 
voluntary unemployment to on-the-job 
search (see Alchian).!7 Thus, given equa- 
tion (12), one would expect voluntary 


il 


Both McCall and Mortensen ignore on-the-job 
search. However, this kind of search is far from neg- 
ligible. Robert L. Stein found that in 1955, about 55 
percent of all job changers did not suffer any un- 
employment. 
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unemployment to be more prevalent the 
lower the worker’s earnings, and the more 
time has already been spent in search (the 
greater Gna). Finally, worker’s tendency to 
quit their job in order to concentrate on 
search increases the greater the job offer 
stream $. Voluntary unemployment should 
therefore be more common in periods of 
rising aggregate demand, in particular if 
the rise in demand and profits is ac- 
companied by a fall in employers’ tolerance 
of absenteeism (i.e., a rise in a). 


IV. Movement Out of The Labor Force 


One of the assumptions made in Section 
II is that the job seeker does not stop his 
search prematurely. This assumption, 
ruling out despair, may prove too restric- 
tive and, hence, will be relaxed in this 
section. 

A job hunter stops his search altogether 
when he finds that the present value of his 
current earnings exceeds the expected 
value of the search. The present value of 
the earnings of a worker who stops his 
search in period n—1 is R,W*. Hence, the 
necessary and sufficient condition for 
despair is 


(13) RaW" > Ina or W» > In-a/Rn 


When the rate of wage advances equals 
zero (8=0), W»=W°® for every n, and 
since R,-1>R,, a necessary condition for 
the termination of the search is 


we > In~1/Rn~-1, 


that is, the job seeker does not stop his 
endeavors as long as his asking wage ex- 
ceeds Wi_,.18 


18 The wage charged in period N equals Wy=Max 
(WN, WY) and the asking wage in period N—1 should 
have been 


Ry 


In- / Ry- = k [puGuEw + (1 — pnGnjaWY] 





N-1 
However, given values of r and £ that are sufficiently 


large (i.e., Ru/Ry-i being sufficiently small), and values 
of a, px, and Gy that are sufficiently small, there is no 


Let the rate of job offer arrivals (p) and 
the wage offer distribution stay constant 
through time (i.e., W.*=W* for every n). 
A job seeker hesitating whether to stop his 
search in period n—1 or whether to con- 
tinue it for one additional period, will 
stop if 
R,W®> I,-1= pG*R,E* 
+(1—pG*)[(Ra~ Rapi)oW+ RaW), 


where 
G* = 1 — F(W*) and E* = E(W/W>W*) 


(14) 


Ignoring direct costs, he will drop out of 

the search when the expected future gains 

of the search cannot compensate him for 

the income lost in the present. 

(1~—a) W°> pG* 
15 Ba 

(15) [ eta) + (tw, 

n— Rass 


a<i being a necessary condition for 





despair. 
Put differently, despair sets in as soon as 
Riva pct E*~ we 
(16) Ry 1 — pG* (1~a)W® 


where p < 1, a < 1. 


The job seeker is more susceptible to de- 
spair the higher his current earnings W°, 
the greater the loss of income due to search 
(1—a), the smaller the wage dispersion 
(i.e., the smaller E*—W°), the higher the 





certainty that Iys/Rn_1 exceeds Wy_,, and if it does 
not, the asking wage in period N—1 will equal the 
minimum acceptable wage Wy_,. Similarly, one can 
conceive of a case where the asking wage hits its floor 
in period n, and stays at the minimum level for the re- 
maining (N—n) periods. 

19 The right-hand side of the inequality is independent 
of n. The validity of the inequality depends, therefore, 
on the left-hand side. Ruzi/Ra is a decreasing function 
of n. Thus, if the inequality holds for n, it will hold for 
every k>n. For example, when r=0 the worker drops 
out of the market as soon as 


1 — pG* (l—-a)W® 


n>(N+1)—- 1G ELW 
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rate of interest (7), and the slower the rate 
of job offer arrivals ($). 

When current alternative earnings fall 
short of the minimum wage offer (i.e., 
W°<W), the wage charged is the mini- 
mum wage offered; W*=W and hence 
G*=1 and E*=y, where p is the mean of 
the wage offer distribution. Rewriting 
equation (16), the search is stopped when 





Ra — Ww 
Gis: eye eS 
Ra 1— p (1— aW’ 


p<i being a necessary condition for 
despair. 

An economic recession results in a 
dwindling stream of job offers (a decline 
in $), a downward shift in the job offers 
distribution (a decline in u and £*), and 
a possible increase in the personal rate of 
interest (r). All these factors have a dis- 
couraging effect on search. Employed per- 
sons will tend, therefore, to stick to their 
jobs, and the unemployed will be more 
easily tempted to drop out of the labor 
force altogether. The chances of finding a 
job and the difference between market 
earnings (u) and the value of marginal 
product outside the market sector (W°) 
are smaller for women than for men to 
start with. Women are the first to bear 
the brunt of unemployment, thus giving 
rise to the well-known ‘“‘discouraged worker 
hypothesis.” 

On the other hand, when a husband loses 
his job, his wife may decide to enter the 
labor market. Having the husband at home 
reduces the value of the wife’s marginal 
product, and the loss of this product 
suffered because of the search. The de- 
cline in W°? and (1—a) increases the 
profitability of search, giving rise to the 
“added worker hypothesis.” 


V. Conclusion 


In the preceding four sections an at- 
tempt was made to reformulate the theory 


of search and to apply it to some problems 
associated with frictional unemployment. 
It was shown that under constant market 
conditions, expected income maximization 
leads to a declining asking wage. Un- 
employment tends to accelerate the fall 
of job seekers’ demands, and hence may 
lead to a Phillips curve-like relationship 
between wage change and unemployment. 
Costs of search minimization may lead 
the job seeker to substitute his own time 
for market inputs. At the extreme, the 
job seeker may prefer voluntary unem- 
ployment to on-the-job search to speed up 
the stream of job offers confronting him. A 
formalization of the concept of “‘despair”’ 
led to the analysis of the job seeker’s in- 
centives to join or quit the search (and 
labor force). 

The search model can easily be adapted 
to describe employers’ behavior in trying 
to fill vacancies. A more ambitious task 
is the application of the theory to the 
analysis of the expected period of employ- 
ment, and hence, quit rates and discharge 
rates. Finally, one would like to carry the 
analysis from the individual level to the 
market level to analyze the determinants 
of the wage offer and the asking wage dis- 
tributions as well as the actual distribu- 
tion of earnings. These tasks still lie ahead. 


APPENDIX 
By equation (5) 
Inai = PaGn Rn Ent (1 am pnGn) Ra 


aro [(1-0 +8) =) al" | 


Assuming that W"=0 and that pa and F,(1V) 
remain constant over time 


(2°) Ini = R,[pGnEn + (1 ee PG n) Wn | 
HSH AN 


It must be shown that Wn-1> Wn, le., 
Inu1/Ra-1>In/Rn. Employing a proof by 
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induction: Iy =0, and Iy_1=fnGuRnEy>O; 
hence, the statement is true for k=N. 

Let the statement be true for k=n + i(w, 
> Wna), and show it is true for k=n. Let us 
assume that in period n, the job seeker 
charges an asking wage of w,’=wWpt; instead 
of the optimum wage wn. The expected in- 
come in period n—1 is 


Id-1 = RalpGu Ed + (1 — pGd wa] 
(3) = RalPGayrEaga + (1 — pGni1) wn] 
By the induction assumption 
Til > RalPGatiEntit (1— Grin Wap] 


(4’) 

= Ra (Gri Rapi] 
and hence 
(5’) Idai/In > Raf Rnvr 


But Ihn originates in a sub-optimum 
strategy and hence J,-1>I’n1. By equation 


(1 + r)a — (1 + g)Nen 
when r ¥ @ 

la + r)t1(N — n+ 1) 

(Fay = n) 


when r = 8 





Hence R,/Rati> Raa/Ra, and 
(7) least > Racal Ry => 
Ina-1/ Rn > In/ Rn Q.E.D. 
The asking wage wn is a decreasing function 
of n for any log-convex function R,, regard- 
less of the shape of F(W). 
By equation (2’) 


Ra : 
(8) On—~1 = R [wn + PGr( Fn = Wn) | 


n—1 


Other things being equal, the asking wage 
increases with the rate of job offer arrival 
(p), the difference between the average ac- 
ceptable wage and the asking wage (En — wn) 
and R,/R,-1. The second of these terms is 
directly related to the wage offers distribu- 


tion’s relative variation and to its leftward 
skewness. The last term (R,/Rn-1) is in- 
versely related to both the rate of interest 
(r) and the rate of wage advances (8). 

When W*0 one has to correct (8') to ob- 
tain 


Ra 
Wri = ae |». + pGn( En ‘id Wn) 
(9) a 


Hu a EA A 
U = Gs (1 —| 


The effect current earnings (W") have on 
the asking wage increases with a and de- 
creases with p, wn and R, (ie., with (N—n). 
When R, is sufficiently large, or a suff- 
ciently small, the optimum strategy in the 
case of W"0 approaches the policy adopted 
with W"=0. 

Finally, when pa and F,(W) do not remain 
constant over time, one can always choose 
Pn small enough so that w,-1<w,. Similarly, 
one can assume that the distribution F,(W) 
lies to the left of Fayı(W) making the differ- 
ence (E,—w,) sufficiently small to yield the 
same result. 
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The Efficient Allocation of Subsidies 
to College Students 


By STEPHEN A. HoENack* 


A current problem of public policy is to 
increase enrollments from disadvantaged 
groups in high quality colleges and uni- 
versities. Even when students from dis- 
advantaged groups are academically quali- 
fied, additional financial inducements are 
required to increase their enrollments, 
leaving less money to subsidize other 
groups. This paper attempts to illustrate 
the structure of tuition charges that will 
simultaneously achieve the objectives of 
total enrollment and the correct distribu- 
tion of students from various income 
groups, given a fixed total subsidy avail- 
able to the university. 

The paper examines alternative ways of 
allocating subsidies among college stu- 
dents from different family income back- 
grounds. Since the University of California 
(the University) charges fees which are 
substantially below costs, all of its students 
receive an implicit subsidy. The aggregate 
subsidy could be allocated in alternative 
ways by giving smaller subsidies to some 
groups of students and larger subsidies to 
other groups through differential tuition 
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this paper. 

1 Most of this subsidy is received from the state of 
California. This paper will not address the question of 
how large the subsidy should be. 
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charges. Whether a particular alternative 
subsidy allocation increases or decreases 
the total level of enrollment depends on 
the nature of each group’s enrollment 
demand curve.? The data for 1967 show 
that California high school seniors from 
different parental income groups were un- 
equally represented at the University. 
Attendance was greater in the higher 
income groups. Estimated demand func- 
tions for attendance at the University show 
that a subsidy reallocation aimed toward 
a more equal representation from the 
income groups would increase total en- 
rollment somewhat if the reallocation was 
small. However, beyond some point, a 
reallocation would bring about a smaller 
total enrollment, because successive move- 
ments towards equality become increas- 
ingly more costly in terms of reductions in 
the level of total enroliment. 

We will hypothesize three alternative 
sets of objectives which can be achieved 
through a differential tuition policy, that 
the Regents of the University of Cali- 
fornia might have concerning the income 
group composition of the University’s stu- 
dent body. The three sets of objectives 
have the common characteristic that the- 
University has no preference for subsidiz- 
ing students from one group more than 
students from any other group. They will 
differ in the University’s willingness to 
make sacrifices in terms of the size of 
total enrollment for movements toward 


2 The existing empirical work on the private demand 
for higher education which is based on observed be- 
havior of students has been done by Richard Ostheimer, 
Robert Campbell and Barry Siegel. 
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equal student representation from all 
groups. These objectives will be maximized 
subject to the constraints given by the 
size of the University’s total subsidy and 
each group’s enrollment demand function. 
The corresponding enrollments and fees 
for each group will be presented. 

Section I describes the optimization 
procedure by which a university policy 
maker can use information about private 
demand for higher education in order to 
achieve his objectives with respect to total 
enrollment and the income distribution of 
students, given a fixed amount of subsidy. 
The use of this procedure is illustrated 
with the situation of the University funds 
in 1967. Section II summarizes briefly 
some of the results of a separate study 
(Hoenack) on private demand for atten- 
dance at the University. Section III shows 
the use of these results to determine the 
fees which would be charged and the en- 
rollments which would result if the Uni- 
versity were to use the optimization pro- 
cedure outlined. I will present the results 
for the three alternative hypotheses about 
willingness to trade size of total enroll- 
ment for movements toward equal repre- 
sentation from income groups, defined by 
parental incomes of high school seniors. 


I. Illustration and Application of the 
Optimization Model 


This section presents a general descrip- 
tion of a procedure for using information 
about private demand for higher education 
to help achieve objectives concerning the 
size and composition of total enrollment, 
given a fixed total subsidy for college stu- 
dents. Then it explains a specific applica- 
tion of this procedure to the situation of 
the University in 1967. 


Illustration of the Optimization Model 


Figure 1 illustrates the optimization 
model. Assume that there are only two 
categories of students, say students from 


families having incomes above and below 
the median level of family income in the 
population, and that their enrollments are 
measured A, and Ag, respectively. Assume 
that costs of educating students in the two 
groups are equal, and that demand for 
higher education is a positive function of 
income. 

The area Oab represents the set of pos- 
sible combinations of enrollments which 
can be achieved with a given subsidy. The 
curve, ab, is referred to as the enrollment 
possibility function (HPF). Since the 
higher income students have a higher at- 
tendance demand, the value Ob exceeds 
Oa; that is, the total enrollment would be 
larger if the entire subsidy were allocated 
to higher income students than to lower 
income students.’ Both groups are equally 
represented at point g, where the 45° line 
intersects the EPF. At point e, where the 
slope of the EPF is minus one, total en- 
rollment is at its highest possible level. 
In the portion of the EPF represented by 
be, there is no choice problem because 
reallocations of the subsidy increase both 
equality and the level of total enrollment. 
In the portion of the EPF represented by 


„eg, any increase in equality reduces enroll- 


ment. 
The curves labeled 1, 2, and 3 represent 


3 The EPF curve will in fact not touch the axes be- 
cause demand is positive at a price which exceeds the 
university’s cost of financing a college education. In 
this case the university will be making a net profit by 
taxing additional students in this category, thereby 
adding to the funds available for other students. 

The convexity of the EPF curve can be demon- 
strated by calculating the second derivative of the 
function. The demand curve for A: is pi= F: (Ai) 
where ġ; is tuition. The subsidy per student is the dif- 
ference between c;, the cost per student, and the tuition 
charged in category 7. Thus, cost—subsidy=F; (A;), 
and the EPF function is defined by the constraint 
> (ci— pi) Ai=constant. The slope of the EPF func- 
tion is then 

aA; [ca — M. Ra] 


dÅ: [es Some MR] 


where MR is marginal revenue. The convexity of the 
function is then easily shown. 
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FIGURE 1 


the indifference surfaces for three objective 
functions that might be used by policy 
makers to decide on the composition of 
the student body and total enrollment. 
With the first function the relative valu- 
ation of additional students in each income 
group does not vary with the relative level 
of enrollments from each group. While he 
has no preference for students in either 
group, the policy maker is concerned with 
enrollments. In the second function, the, 
relative valuation of students from the two 
income groups depends on the relative en- 
rollments from each group. When enroll- 
ments are unequal, the policy maker is 
willing to sacrifice more than one student 
from the group with higher enrollments for 
an additional student from the group with 
lower enrollments. This willingness to 


sacrifice size of total enrollment for move- 
ments towards equality increases with the 
degree of inequality. In the third function, 
only equal increases in enrollments from 
all groups are permissible. In this case, 
the policy maker’s overriding concern is 
ensuring that the university’s enrollments 
are drawn equally from each group, re- 
gardless of costs in terms of the size of total 
enrollment. Note that in the last two cases 
the policy maker is equally concerned if 
either group is disproportionately repre- 
sented at the university. 

The dashed lines in Figure 1 facilitate 
measurement of the sacrifice of total en- 
rollment resulting from maximizing the 
second and third objective functions, in- 
stead of the first. The decrease in enroll- 
ments in either case equals the distance 
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measured on either axis, of the dashed 
line from the solid line (the indifference 
surface for the first function) 4 


A pplication of the Model 


For the purposes of this study all 1967 
California high school graduates were 
divided into four equal sized groups de- 
termined by their parental incomes. These 
quartile income brackets represent the 
broadest available socioeconomic measure 
of the population served by the University. 
The reason for taking equal numbers in 
the population brackets is to facilitate the 
formulation and interpretation of possible 
objective functions concerning the size 
and composition of enrollments. While the 
objective functions show value for total 
enrollment and varying degrees of value 
for the composition of total enrollment, 
they show no preference for any particular 
category of students. Only the position of 
the constraint provided by the enrollment 
possibility function can lead the policy 
maker to enroll a relatively large number 
of students from any particular one of the 
equally sized groups. A; exceeds A» in the 
case where the policy maker maximizes 
the first and second objective functions. 
The reason is the relatively lower cost 
from his point of view of enrolling students 
from the more well-to-do median group 
because of this group’s relatively high pri- 
vate demand for higher education. 

A further consideration is that the Uni- 
versity’s admissions standards are strin- 
gent. The illustrative calculations pre- 
sented here are based on the assumption 
that admissions standards will not be 
changed as part of a policy to change the 
composition of the student body. Approxi- 


4 To see that this is so, consider measurements along 
the horizontal axis. In the case of maximizing the 
second function, Ai is reduced by eh and A is increased 
by Af. Therefore, total enrollments are reduced by fi 
which of course equals mz. Similarly, enrollments are 
reduced by iz if the third function is maximized in- 
stead of the first. 


mately the upper 12-1/2 percent of Cal- 
ifornia’s graduating high school seniors are 
eligible students within each population 
group. In Section II, I show that student 
representation at the University from these 
subpopulations depends on the costs of 
attendance. In addition, a high school 
student is more likely to prepare himself 
to meet the eligibility requirements to 
attend the University the lower are the 
costs of attending. Therefore reallocation 
of the subsidy affects the relative sizes of 
the eligible subpopulations.°® 

It would be possible to extend this analy- 
sis and consider admitting some students 
from low income groups who would require 
remedial education to become University 
eligible. However, the particular set of 
calculations presented here is concerned 
only with University eligible students. 

The following discussion is a formal pre- 
sentation of the optimization model used. 


The Constraint (enrollment 
possibility function) 


The enrollment possibility function ex- 
presses the set of feasible levels of enroll- 
ments from the four quartile parental in- 
come groups, given the size of the subsidy. 
Let 


TS=total subsidy given to students 
from all parental income quartiles 
pi= tuition paid by students from the 
ith parental income quartile 
A,=number of students from the ¿th 
parental income quartile 
ci= the average cost of the university 
per student from the ith parental 
income quartile 


Then® 


5 The University ordinarily attempts to redefine its 
eligibility requirements in order to maintain its eligi- 
bility pool in the top 124 percent of California high 
school seniors. 

ê An extension of this relationship can assist the 
policy maker who is interested in the choices between 
quality of education and the numbers of students 

(over) 
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4 
TS = È, (c: — pis 


i=1 


i= 1,2,3,4 


The cost data in the relevant EPF for 
the University of California were based on 
the assumption that the c; are the same 
for all parental income groups and that 
they do not vary within the relevant 
range.’ The relationship between p; and 
the A; is the demand function of group 7. 


The Objective Functions — 
Let 


a;= the weight showing the relative im- 
portance of parental income quar- 
tile (a= a= a3=a4=a where a is 
constant) 

A,= the number of students from paren- 
tal income quartile 7 

B=\level of achievement of the policy 
maker’s objectives 


Objective Function 1 


4 4 
B=}, a4i= a}, A; 


i=l i=l 


In this case the policy maker is concerned 
with the total level of enrollments. The 
composition of enrollments is not relevant 
to his objectives. 





educated. Assume that average cost per student (as- 
sumed to be the same for all types of students) is an 
effective index of quality. Also, assume that the col- 
lege choices of students are influenced by quality. Then, 
TS= Di (c—p:)A; and pi=g® (Aj, c) is the inverse of 
the demand functions. We then have TS= )_[c—g 
(Ar, c)JA;:. One would expect that in some (low) range 
of values of c, increments of quality would bring about 
larger increments of p; for given A;. In this range the 
policy maker could simultaneously achieve larger en- 
rollments and improved educational quality. Beyond 
some point, however, the p: for given A; would not in- 
crease enough to cover fully increases in ¢;. In this 
range of c, the policy maker must choose between 
educational quality and size of total enrollments. 

‘Examples of possible differences in the ce: among 
groups of students are differences in instructional costs 
when students are grouped according to field of study 
and when students are grouped according to household 
characteristics, and remedial training programs for 
especially disadvantaged students. 


Objective Function 2. 


4 4 a 
B=] Ai = (II A) 
?=1 i=l 
In this case the policy maker is concerned 
both with the level and the composition 
of enrollments. His willingness to sacrifice 
size of the enrollments for movements 
toward equal representation from the four 
quartile groups is proportional to the exist- 
ing inequality of representation from the 
groups. 


Objective Function 3 
B= [min (A), Aa, As, Ay] 


In this case the policy maker attaches no 
value to any increase in enrollments unless 
there is an equal increase in enrollments 
from all groups. Operationally this objec- 
tive function was maximized by maximiz- 
ing the first objective function subject to 
the constraints that enrollment from all 
quartile parental income brackets had to 
be equal. 


Masximization of the Objective Functions 

The following Lagrangean expression 
was used to maximize each objective 
function subject to the enrollment possibil- 
ity function: 

L= B(A,, Aa, Aa, As) + A[Ar(c a pi) 
(1) + Ale — po) + Aile — ps) 
+ Adc — pa) — TS] 


The first-order conditions for the con- 
strained maximization are: 


jy ET 3 E 
a A ane Ra 
(G=1,2,...,4) 


ðL - <A 
—= J Ake—p)—-TS=0 
ðA iat 


Equations (2) are a system of five equa- 
tions with nine unknowns: the four 4,’s 
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and p,’s and A. Each p: was expressed in 
terms of its corresponding A; in the appro- 
priate demand function, and thus elim- 
inated.® The system of five equations was 
then solved for the A,’s and A. The objec- 
tive maximizing values of each A; are then 
achieved by setting tuition equal to its 
corresponding value of p, in the ¿th paren- 
tal income group’s demand function. Fol- 
lowing a brief discussion in Section IT of 
how the demand functions were estimated, 
the results will be presented in Section ITI. 


II. The Estimated Demand for 
College Attendance 


A major objective in estimating demand 
for attendance at the University of Cal- 
ifornia is to estimate how costs affect 
enrollments for each of the parental in- 
come groups. A time-series model would 
have been inappropriate for this task be- 
cause the available data are inadequate. 

A cross-section model was used in which 
the observations were based on several 
hundred California high schools. Since tui- 
tion does not vary across such a sample of 
high schools, it was necessary to base dif- 
ferences in costs on transportation ex- 
penses. The monetary cost of transporta- 
tion was estimated on the basis of the 
cash and time costs® of driving a car to 
and from college. The high schools were 
divided into two categories: those within 

8 The variable p; in this discussion is the positive or 
negative level of tuition. The direct cost variable in the 
demand function is the total expense of going to college 
including tuition, if any. When this cost variable is 
solved in terms of A;, it is necessary to subtract a con- 
stant representing all costs other than tuition from the 
solution when it is entered in place of p; in the system of 
equations. In 1967 a fee was charged at the University 
of California to cover certain non-instructional ser- 
vices. The ÆPF for the University as defined above was 
the same whether or not this incidental fee is taken into 
account and the discussion ignores this fee for sim- 
plicity of exposition. 

® The assumed time costs underlying the estimates in 
Table 1 were based on data from labor market surveys 
provided by the California Department of Employ- 


ment. The results are not very sensitive to alternative 
assumptions about the valuation of travel time. 


and not within commuting distance of a 
University campus.!° In the case of indi- 
viduals who live within commuting dis- 
tance of a campus, the transportation costs 
are the daily costs of traveling from home 
to college." For individuals living beyond 
commuting distance of a campus, the 
transportation costs are the costs of travel- 
ing home on vacations. In regard to the 
demand behavior of eligible individuals 
living within commuting distance of a 
campus, only a sample of about sixty high 
schools within commuting distance of the 
University campus at Los Angeles was 
used. The estimated demand function 
based on this sample was assumed to repre- 
sent the behavior of eligible individuals 
living within commuting distance of all 
university campuses. Separate demand 
functions for eligible individuals not resid- 
ing within commuting distance of a cam- 
pus were estimated for each campus except 
for the San Diego and Santa Cruz cam- 
puses. The demand for attendance at 
these two campuses was assumed to be 
the same as for the other University cam- 
puses combined. 

For the observation on each high school 
the following data were used: number of 
graduating seniors attending each campus 
of the University, number of graduating 
seniors eligible to attend these institutions, 
incomes of families residing in the high 
school’s attendance zone (through match- 
ing census tract data with maps of high 
school attendance zones), and wage rate 


10 Maximum feasible commuting distance is defined 
using assumed valuation of travel time, travel expense, 
and frequency and length of trips, as the distance at 
which it would be equally expensive to live at home and 
commute to college as to live on campus. 

it In the demand study (see Hoenack) it was assumed 
that any individual living within commuting distance of 
a University campus who chose to undergo the extra 
expense of attending a campus away from home would 
not be affected in his choice to attend a University 
campus if costs were to change within a range which 
encompasses the variation of costs considered in the 
calculations in Section III. 
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and unemployment data for the part of 
the state in which the high school is lo- 
cated." In addition, use was made of a 
computer program provided by the Cali- 
fornia Division of Highways which calcu- 
lated the minimum driving distance and 
time between each high school and each 
University campus. 

The following model was estimated. The 
jointly dependent variables were propor- 
tions of eligible high school seniors going 
on to attend each campus of the Univer- 
sity of California. The independent var- 
iables were incomes of families in high 
school attendance zones, costs of attending 
each University campus and the nearest 
California State College and public junior 
college campuses, and wage and unemploy- 
ment rates. (In the sample used for esti- 
mation of the attendance demand of 
eligible individuals living within commut- 
ing distance of U.C.L.A., there was no vari- 
ation in costs of attending other Univer- 
sity campuses or in wage and unemploy- 
ment rates.) The remaining independent 
variables were interaction terms between 
each attendance cost and income. These 
interaction terms were used to estimate 
demand behavior separately for different 
income groups. For every estimated equa- 
tion, the partial derivative of attendance 
proportion with respect to a change in the 
costs of attending all of the campuses was 
calculated for each income group. These 
partial derivatives were then weighted and 
summed to form the estimate of demand 
in each income group for attendance in 
the whole University system. Particular 
care was taken to make sure that the in- 

22 These costs were separately included in the regres- 
sion equations only to help ensure that the equations 
were correctly specified. Foregone earnings should not 
be lumped with out-of-pocket costs because they repre- 
sent in addition to opportunity costs of college attend- 
ance a potentially greater income while in college due 
to part-time and summer employment. Since college 
attendance is positively associated with income, the in- 


come effect of a rise in foregone earnings tends to offset 
its negative opportunity cost effect. 


come variables used approximated the in- 
comes of University eligible individuals. 
This was done by taking a sample of high 
schools for which both incomes in its sur- 
rounding census tracts and incomes of 
parents of University eligible students were 
known. These incomes were related to each 
other in a separate regression analysis. A 
detailed presentation of this demand study 
including the regression equations and the 
calculations made from them is found in 
my doctoral thesis. 

The demand functions were estimated 
in two different ways in order to distin- 
guish between short-run and long-run 
effects of changes in direct outlay costs. 
Lowering costs in the long run encourages 
students to become academically qualified 
and therefore raises the percentage of stu- 
dents eligible to attend the University of 
California, holding admissions standards 
constant. In the short run, however, a 
change in costs can only affect those stu- 
dents who have already qualified for en- 
trance. The long-run demand for University 
attendance was obtained by adding to the 
short-run demand the estimated change in 
the number of eligible students resulting 
from a change in costs. 

A logarithmic functional form was used 
in the estimation of the demand equations 
because it fit the data the best. Thus the 
estimated demand curves are steeper, the 
higher the cost of attending a University 
campus. 

On the basis of the estimated relation- 
ships of the demand for the attendance at 
the University, the short-run elasticity of 
demand for attendance is ~.85. The elas- 
ticity varies from —1.12 for the lowest 
quartile of parental incomes of all 1967 
California graduating high school seniors 
to —.71 for the highest income quartile. 

California state colleges are close sub- 
stitutes for attending the University. 
Therefore, enrollment response would de- 
pend on whether there are simultaneous 


HOENACK: SUBSIDIES TO COLLEGE STUDENTS 309 


TABLE 1—Prepictep EFFECTS OF INDICATED CHANGES IN ANNUAL COSTS OF ATTENDING THE UNIVERSITY 
OF CALIFORNIA ON 1967-68 University ENROLLMENTS OF CALIFORNIA RESIDENT FRESHMEN 








Percentage Change in Enrollment 





No Changes in Costs of 
Attending Other Institutions 


Costs of Attending California State 
Colleges Change by 2/3 the Changes 











Income Changes in in Costs of Attending the University 
Bracket Annual Costs 
No Efect Attending No Bifect Attending 
T aa oF College Affect = et S a College Affect 
igibiity Eligibility HEY Eligibility 

$ 0,000- — 400 30.04 36.78 17.87 24.61 

7,599 — 100 6.87 8.24 4.08 5.45 
0 0 0 0 0 

+100 — 6.04 — 7.04 — 3.65 — 4.65 

+400 — 23.03 —26.05 — 13.78 —16.80 

$14,500- —400 21.03 26.42 12.71 18.10 

& Over —100 4.66 5.69 2.81 3.83 
0 0 0 0 0 

+100 — 3.81 — 4.47 — 2.57 — 3.23 

+400 —14.38 — 16.06 — 8.90 — 10.58 

All —400 24.31 30.24 14.51 20.44 

Incomes —100 5.46 6.62 3.26 4.43 
0 0 0 0 0 

+100 — 4,59 — 5.38 — 2,98 — 3,78 

+400 —17.45 — 19.66 — 10.67 — 12.89 


changes in costs of attending these other 
institutions. The elasticities were recom- 
puted on the assumption that any per- 
centage increase in direct outlay cost of 
attending the University is simultaneously 
matched by a two-thirds increase of that 
change in direct costs of attending the state 
colleges. The recomputed elasticity of 
demand for freshman attendance at the 
University is —.51. Similar reductions in 
elasticities apply to all income quartiles on 
this assumption: The recomputed elas- 
ticity is —.68 for the lowest quartile and 
— 48 for the highest. 

Table 1 presents the effects of $100 and 
$400 changes in direct outlay costs on 
` proportions of eligible California high 
school seniors who attend the University 


% The assumption of a two-thirds simultaneous 
change is used for illustrative purposes here; the figure 
was chosen because at one time it had policy relevance 
in California. 


of California for the lowest, highest, and 
all family income quartiles. The table 
shows short-run and long-run estimates.“ 


III. The Results 


The system of five equations correspond- 
ing to each of the three objective functions 
was solved numerically. The results are 
presented in Table 2, under the alternative 
assumptions that costs of attending insti- 
tutions other than the University of Cal- 
ifornia are unchanged, and that the costs 
for any income group of California State 
Colleges change by two-thirds of any alter- 


u“ The University is legally required to adjust per- 
iodically its admissions standards in such a way that 
the proportion of high school students who are eligible 
is constant. The long-run results presented here are 
based on the assumption that the aggregate number of 
eligibles is not held constant. Other long-run estimates 
were made on the basis of the assumption that eligibility 
standards are redefined so that the total number of 
eligibles is constant. 
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TABLE 2—ENROLLMENTS OF 1967-68 RESIDENT FRESHMEN AND CORRESPONDING 
TUITION CHARGES FOR ALTERNATIVE OBJECTIVES 








A. Assumption: No Changes in Costs of Attending Other Institutions 





Enrollment in Each Quartile Income Bracket 




















Objective Function Quartile 1 Quartile 2 Quartile 3 Quartile 4 All Income 
Under $7,599 $7,600-$10,499 $10,500-$14,499  $14,500+Over Groups 
Ay Py Az P: As Ps Ag Pa A 
Status Quo 2136 0 2577 0 4083 0 6157 0 14,953 
Objective Function 1 2474 — 155 2836 — 84 4193 + 21% 5863 + 168 15,366 
Objective Function 2 3035 — 488 3246 —307 4000 + 97 4866 + 474 15,147 
Objective Function 3 3587 — 817 3587 —493 3587 +259 3587 + 865 14,348 
B. Assumption: Positive and Negative Tuition Charges in State Colleges Equal 
Two-thirds the Charges in the University of California 
Enrollment in Each Quartile Income Bracket 
Objective Function Quartile 1 Quartile 2 Quartile 3 Quartile4 AN Income 
Under $7,599 $7, 600-$10,499 $10,500-$14,499  $14,500+Over Groups 
At Py Ao P, Ag P; Ag P, A 
Status Quo 2136 0 2577 0 4083 0 6157 0 14,953 
Objective Function 1 2454 — 230 2814 — 136 4176 + 14> 5876 + 215 15,320 
Objective Function 2 2973 — 699 3195 —449 3997 +120 4940 + 639 15,105 
Objective Function 3 3533 — 1205 3533 — 726 3533 +393 3533 +1060 14,132 


2 Defined by quartile income ranges of spring 1967 high school graduates. Negative tuition charges represent 
grants-in-aid. 
b Positive charge corresponding to enrollments which are close to status quo enrollment levels are due to partial 


linearization of the demand functions. 


ation in the tuition at the University of 
California. Thus, the second assumption 
implies a broader program in which the 
state reallocates its entire subsidy for all 
college students rather than only that part 
of its subsidy given through the Univer- 
sity of California, Table 3 shows the effects 
of the alternative policies on enrollment 
composition. 

If the University of California desires 
to maximize its total enrollment (Objec- 
tive Function 1), it will change tuition to 
increase enrollments from the lowest two 
income quartiles by about 10 percent. 

If the state’s values are represented by 
the second objective function, it will allo- 
cate the subsidy to increase enrollments in 
the lowest two quartiles by 33 percent over 


the present levels. This allocation of the 
subsidy actually increases total enrollment 
by about 1 percent. The increase in the 
first and second quartiles is gained almost 
entirely at the expense of enrollment in 
the fourth quartile. 

In the case of the third objective func- 
tion, the state will reallocate its subsidy to 
increase enrollments in the lowest two 
quartiles by 50 percent, while decreasing 
enrollments in the highest two quartiles 
by approximately 30 percent. With the 
third objective function total enrollments 
are 4 percent lower than currently. In 
general, movements in the direction of 
equality are increasingly costly in terms 
of total enrollment. 

The two alternative assumptions in 
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TABLE 3—PERCENTAGES oF ALL SPRING 1967 CALIFORNIA HIGH SCHOOL GRADUATES 
WHO ATTEND THE UNIVERSITY OF CALIFORNIA UNDER ALTERNATIVE OBJECTIVE 
Functions BY PARENTAL INcoME GROUP 





























A: Percentage Representation from the Population 
of Persons in Each Quartile Income Bracket 
Objective Function 
$0,000- $ 7,600- $10,500- $§14,500- All 
7,599 10,499 14,499 & Over Incomes 
Status Quo 3.4 4.1 6.5 9.8 6.0 
Objective Function 1 3.9 4.5 6.7 9.3 6.1 
Objective Function 2 4.8 5.2 6.4 7.7 6.0 
Objective Function 3 5.7 5.7 Sof 5.7 5.7 
B: Percentage Representation of Enrollment 
of Persons in Each Quartile Income Bracket 
$0,000- $ 7,600- $10,500- $14,500- All 
7,599 10,499 14,499 & Over Incomes 
Status Quo 14.3 17.2 27.3 41.2 100 
Objective Function 1 16.0 18.4 27.5 38.1 100 
Objective Function 2 19.9 21.6 26.6 31.9 100 
Objective Function 3 25.0 25.0 25.0 25.0 100 





Table 2 do not differ substantially in their 
corresponding enrollments, but they do 
differ in the changes in tuition charges 
necessary to maximize the objective func- 
tions. The reason for the large differences 
in tuition charges is that enrollment de- 
mand for the University of California is 
less responsive to changes in costs when 
costs of attending other suitable institu- 
tions change in the same direction. 
Tables 2 and 3 reveal an interesting 
characteristic of the present tuition policy 
of the University of California. Evidently, 
the constrained maximization of the first 
objective function leads to enrollment 
levels in all of the income groups which are 
closest to the corresponding status quo 
enrollments. Therefore, the present policy 
in California comes closest to maximizing 
the first of the three stated objective func- 
tions. It appears that unlike the illustra- 
tive functions used in this study which 


show no preference toward any income 
quartile, the existing implicit objective 
function of the University does show some 
preference for the upper two income quar- 
tiles. This situation does not result from 
any conscious bias favoring relatively well- 
to-do students but rather because of the 
nature of the private demand for atten- 
dance. In order to achieve an explicit set 
of objectives the University should base its 
fees on the private demand for college at- 
tendance. 
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Discrimination by Waiting 
Time in Merit Goods 


By D. Nicuots, E. SMOLENSKY, AND T. N. TpEMAN* 


Perhaps the most ubiquitous of all urban 
problems is that the cities’ public facili- 
ties—their roads, airports, shopping 
streets, license bureaus, schools, parks, 
beaches, pools, day care centers and public 
health clinics—are frequently crowded in 
ways that inflict time costs upon users. 
Waiting time does allocate public services, 
rationing them, as would money prices, 
according to the tastes, income and oppor- 
tunity costs of consumers.! Time prices 
differ from money prices, however, since 
they appear relatively lower to persons 
with a lower money value of time. While 
such persons are likely to be considered 
more deserving, time prices have a defect: 
queues are a burden. It is alleged that 
some people, English housewives for ex- 
ample, enjoy a good wait. Despite such 
assertions, we will assume that queuing 
raises the cost of acquiring the good with 
which it is associated and that the burden 
from queuing is a deadweight loss. Time 
spent in a queue cannot be used produc- 
tively. 

The deadweight loss produced by a 


* Associate professor of economics, The University of 
Wisconsin, Madison; professor of economics, The Uni- 
versity of Wisconsin, Madison; and assistant professor 
of economics, Harvard University. We wish to ac- 
knowledge the contributions of Samuel Morley, Jerome 
Rothenberg, Burton Weisbrod, and the participants in 
the 1968 Conference on Urban Public Expenditures 
where a preliminary version of this paper was presented. 
We are also grateful to that Conference and the Na- 
tional Institute of Mental Health for bearing a part of 
the costs of writing this paper. We were motivated to 
take up the problem of non-price rationing in the public 
sector after considering the provocative position taken 
by Julius Margolis (1968, p. 545). 

1 For a general discussion of time in the household 
production function see Gary Becker. 
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queue depends directly on the opportunity 
cost of time of those who wait. Thus when 
two individuals who value their time un- 
equally wait in the same queue, they face 
different prices. This departure from the 
usual equilibrium conditions implies, in 
itself, that a queue of persons with differ- 
ent opportunity costs of time is inefficient. 
If trade were possible among persons who 
are waiting, or who might be paid to wait, 
this particular manifestation of inefficiency 
would disappear. Those with a low oppor- 
tunity cost of time would resell to those 
with a high opportunity cost. Still, indi- 
vidual differences in the opportunity cost 
of time will affect the burden imposed by 
queues, because such differences determine 
who will wait and the length of the queue. 

Money prices may be preferred to time 
prices because the revenues generated 
usually constitute an accurate ‘signal. 
Ceteris paribus, it would be desirable to 
avoid the deadweight loss and to add to 
seller receipts. For these reasons, econ- 
omists often recommend the imposition of 
user charges set equal to marginal social 
cost. However, a congestion charge in 
money is likely to be regressive in its 
effects, and several writers have agonized 
over whether the charge is justified simply 
because efficiency is increased in the pro- 
cess.? An alternative is to offer a public 
service at a wide range of money and time 
prices in a way that makes everyone better 
off. Our intention in this paper is to re- 
focus the discussion of the efficacy of user 


2 See, for example, John Meyer et al. (pp. 334-41) 
and C. Sharp. Implicitly, these authors believe that 
there will not be any compensating redistribution. 
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charges on such an alternative program. 
At issue is not simply whether there ought 
to be a user charge in money at a single 
congested public facility, but rather how to 
achieve some constrained efficient alloca- 
tion which is equitable. 

Our single chain of argument will yield 
three major conclusions. First, we note 
that public services are frequently offered 
at a zero money price and then rationed 
by the waiting time required of recipients; 
furthermore, waiting time varies with the 
number of recipients. Since time is more 
equally distributed than money, this ra- 
tioning device may be thought to be desir- 
able because of equity considerations even 
though it is known to be economically in- 
efficient. Since such equity considerations 
play no part in providing goods in the 
private sector, we conclude that public 
facilities are often congested for a reason 
in addition to those which lead to conges- 
tion in the private sector. 

Our second principal conclusion is that 
queuing may be efficient. For public or 
private goods, queuing can be efficient if 
waiting by customers permits greater out- 
put. The efficient combination of queuing 
and money prices depends, of course, on 
the value of the customers’ time. Queuing 
for public goods can also be efficient if 
there is a cost and a value to discriminat- 
ing among recipients according to the 
opportunity costs of their time. The ad- 
vantage of queues in this case stems from 
the fact that they enable us to charge dif- 
ferent money prices to different groups 
without administrative cost. Facilities 
with higher money prices will have lower 
waiting times. A choice is thus offered the 
buyers which allows them to pay for the 
service with that combination of money 
and time which is cheapest for them. To 
low income buyers, combinations involv- 
ing relatively higher time costs and lower 
money costs will be cheaper. 

Finally, we conclude that the use of 


money prices to provide product differen- 
tiation may simultaneously improve equity 
and efficiency. We examine some equity 
issues that are inherent in alternative 
schemes for dealing with congestion and 
show that in some cases equity is improved 
in one dimension while it is worsened in 
others. We conclude by examining those 
characteristics of the social welfare func- 
tion which must be known before one can 
unambiguously recommend the use of 
many money prices to partition the market 
for some otherwise homogeneous govern- 
ment service. While we restrict this analy- 
sis to differentiation by money price, we 
urge that the public sector consciously 
consider varying its conditions of sale 
along many dimensions. The chain of ar- 
gument is also important because it leads 
to interesting questions, each worth con- 
sidering in its own right quite separately 
from its relationship to the others. For 
example: Is the emphasis upon the need 
for marginal cost pricing in the public sec- 
tor misplaced? Does the greater opportu- 
nity cost of time of the rich throw them into 
the private sector while leaving the poor 
in the public sector for selected consump- 
tion goods? Why do we provide merit 
goods and how do we determine the opti- 
mal capacity at a public facility providing 
that service? Does the reason for provid- 
ing a merit good suggest the terms under 
which the good ought to be distributed? 
More generally, which rules for distribut- 
ing merit goods are fair and which are not? 
We suggest a framework in which these 
questions arise naturally and we provide 
answers to some of them. 


I. Congestion and Price Differentiation 
Differentiating Products by Money Price 


In the private sector, one way in which 
products are differentiated is by the time 
required to purchase them. One can spend 
time searching out merchandise at a dis- 
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count store, examining it, and waiting in 
line at the cashier. Alternatively, the iden- 
tical commodity can be bought rapidly at 
a retail shop with the assistance of a clerk. 
The good will be more expensive at the 
shop, of course, since it costs the shop- 
keeper money to save the buyer’s time. If 
competition prevails in the retailing indus- 
try, profits will be zero for both discount 
stores and retail shops. Customers with a 
high opportunity cost of time will prefer 
the shops while those with lower costs will 
use the discount stores. The equilibrium 
number of shops relative to discount stores 
will depend on the technical ability of 
stores to substitute time for money and on 
the distribution of buyers according to the 
costs of time. Assume that the only dif- 
ference among the firms in an industry is 
the amount of time customers must spend 
purchasing their output. Competitive 
equilibrium in such a differentiated indus- 
try will have two requirements: First the 
profit rate in each productive process must 
be zero in the long run; second, each buyer 
must patronize that supplier which sells 
the commodity most cheaply, where the 
purchase price consists of the money price 
plus the value of time spent making the 
purchase. 

To be in equilibrium the buyer must 
solve the following problem. Many ways 
exist to buy a commodity, some of which 
have high money costs but low time costs 
while others have high time costs and low 
money costs. A continuous frontier of such 
possibilities, FF, has been drawn in Figure 
1. The buyer must choose that point from 
FF which minimizes his total cost. Follow- 
ing Becker, we assume the cost of the 
buyer’s time to be his wage rate, and draw 
AB such that AO/BO is the buyer’s wage.* 
The minimum cost point is Æ. Buyers with 
higher wage rates would prefer to pay with 


3 For AEB to be a straight line, we need to assume 
that the buyer faces a constant wage at which he may 
sell any amount of labor he chooses. 
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FIGURE 1 


more money and less time. As the frontier 
is drawn, the technology of retailing is 
such that the store can save time for the 
buyer at some cost to itself. Buyers with 
high wage rates find it worth their while 
to save that time and pay the higher 
money price. 

For producers, equilibrium requires that 
all points on FF yield zero profit. Free 
entry guarantees this result in the long run. 
As long as average cost curves are U- 
shaped, an efficient competitive equilib- 
rium results. This equilibrium is Pareto- 
efficient since the problem posed here is no 
different from the standard case of a firm 
in pure competition deciding what product 
to produce. Similarly, the individual’s 
maximizing process is the usual one. We 
can view the purchase of each commodity 
as an activity with diminishing returns to 
labor. For an individual to maximize the 
return to his labor, his marginal minute in 
each activity must yield the same reward. 
If he faces a constant wage rate in one 
market, he must take part in all other 
activities unti] the marginal product of 
labor equals that wage rate in each activ- 
ity. Thus the solution we have described is 
merely a special case of the general com- 


4If part of the frontier is non-convex, those points 
will not be observed as they represent inefficient pro- 
cesses, 
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petitive solution. Its efficiency depends on 
conditions which are well known. 

To illustrate the gains to buyers that 
result from differentiating a product by 
money price where previously differentia- 
tion had not existed, consider an example 
in which the money price is initially zero 
(to represent the conventional public pro- 
vision of a service), The commodity is 
offered subsequently at both a zero and a 
positive price. The initial situation is 
represented by A on Figure 2. At the zero 
money price, its use is rationed by the OA 
man-hours in waiting time it costs to ac- 
quire it. Later the product is also offered 
at a second facility at money price OB. 
If no congestion resulted at the additional 
facility and therefore it took no time to 
buy the new commodity, it would be 
bought by all those whose wage rates ex- 
ceed OB/OA. A more general result would 
involve some congestion, with point C 
ultimately describing the cost of the com- 
modity at the new facility. Since we are 
assuming capacity unchanged at the old 
facility, the demand withdrawn from it 
would result in a new time price such as E. 
Those whose wages exceed DC/DE would 
find it cheaper to purchase at C; others 
would purchase at #. Thus from the buy- 
ers’ viewpoint, differentiation by price 
which involves increasing money prices 
can lower the total cost of acquiring a ser- 
vice for all consumers, provided that 
capacity has been added. 

It is also possible for providers to prefer 
differentiation even with increased capac- 
ity. With the added capacity, total costs 
to the government increase. The new 
buyers brought into the government facili- 
ties by option C and those who switch 
from option A to option C because it is a 


5 Note that low wage buyers are not able to resell to 
high wage buyers because of the transaction costs in- 
volved. The ability to substitute cheap labor for ex- 
pensive labor has already been exploited in the frontier, 
and is in fact, the reason for its very existence. 
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cheaper option, generate revenue for the 
government. It is an empirical question 
whether the revenue offsets the increased 
costs. It is at least possible. In the case 
where net-costs increase, some social deci- 
sion criterion must be consulted to see if 
the extra benefit is worth the extra cost. 

Each additional point which might be 
added to Figure 2 would entail a set of 
calculations like that above. In the limit a 
continuum of money prices would be 
created. Varying queues would exist with 
the longest queue associated with the 
lowest money price. 

Fluctuations in demand are an impor- 
tant source of the money-time trade off. 
Consider a group of privately owned facil- 
ities using the same technology to produce 
a product which is differentiated only by 
the money price charged. Assume that 
demand fluctuates through the day and 
that it is administratively impractical to 
vary money prices as demand varies, so 
that queues form from time to time. Where 
the money price is low, congestion is more 
frequent and more severe, so that the 
average amount of time necessary to 
make a purchase is higher. Where the 
money price is high, there will be less con- 
gestion on the average and a lower time 
price. Thus fluctuations in demand can 
produce a frontier like FF in Figure 1, 
simply because buyers respond to different 
money prices. If zero profits are still to 
exist at all points on the frontier, there 
must be some fixed factor which leads to 
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higher costs when the number of buyers is 
small. This would result, for example, 
from the existence of capacity that went 
unused at non-peak times. Buyers who 
wish to reduce the likelihood of queues 
must pay the costs of capacity which is 
not needed at non-peak times.® 

Our concern is with publicly provided 
goods, but nothing said so far uniquely 
applies to them. Nor can public goods be 
introduced at this point by assuming in- 
significant long-run marginal costs, for if 
long-run marginal costs were insignificant 
there would be no congestion problem. To 
provide a rationale for public action it will 
be sufficient to assume that the commodity 
being provided is a merit good, i.e., that 
there is some public benefit from each unit 
sold. If such public benefits exist, and if 
those benefits do not depend on who con- 
sumes the commodity, then the efficient 
prices to charge individuals are given by a 
uniform downward shift of FF by the 
amount of the public benefit. For some 
publicly provided goods, however, merit 
value is related to characteristics of the 
consumer. Consider health services, for 
example. The poorer a person is, the more 
willing the public is to provide him with 
health services. It is this desire to differen- 
tiate among consumers according to in- 
come which undoubtedly provides the 
most satisfactory rationale for queues in 
the public sector, even though the time 
costs that result involve a dead-weight 
loss. 


II. Queues that Deliberately Discriminate 
Among Merit Good Recipients 


If the money cost of waiting time in- 
creases with the wage rate, any commodity 
that is rationed by a queue will be more 


€ This happens, for example, at supermarkets where 
product differentiation is effected by varying the num- 
ber of cashiers employed. The more cashiers, the less 
often queues occur but the higher money prices must 
be. 


expensive to those with high wage rates 
than to others. When confronted with al- 
ternative combinations of money and time 
prices, those with high wage rates choose 
the offering with a high money price and a 
low time price, while those with low wages 
choose the reverse. Thus if the public 
wishes to subsidize the money cost of a 
commodity to those with low wage rates 
only, they may offer it to all with a low 
(perhaps zero) money price, but offer such 
a small amount that a substantial queue 
results. To the low wage people, the money 
cost of the queue is minimal and they will 
receive a substantial benefit due to the 
lower money price. The high wage people 
will find the costs of the queue greater than 
the value of the money subsidy and they 
will not use the commodity even though its 
money price is low. Thus queues can be 
used to discriminate among users accord- 
ing to the opportunity costs of time. Even 
though the queue has an inefficient aspect 
in that the time of those who pass through 
it might have been used to raise total out- 
put without adversely affecting the buyer, 
nevertheless it is efficient overall if the 
alternative costs of discriminating—an 
equally effective means test—are higher. 
A queue is a decentralized way to dis- 
criminate according to the opportunity 
costs of time; it allows low wage people to 
select themselves as recipients of the 
money subsidy. Of course, if any alterna- 
tive means of discrimination is cheaper, 
the queue remains inefficient. 

Since queues may be the most efficient 
means of discrimination for some purposes, 
it is useful to discuss the nature of the 
problem faced by the government when 
determining the optimal length of a queue 
of a non-tradeable, non-storable commod- 
ity.” Queue lengths are determined in- 


7 We have in mind here goods like visits to a health 
clinic, where the opportunity to reduce waiting time by 
buying more of the good each trip is virtually im- 
possible. 
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directly, of course, since the control vari- 
ables are the money prices charged and the 
quantities provided per time unit. The re- 
sponses of individuals to these prices and 
to the resulting queues determine their 
lengths. For a given set of money prices, 
queues can be reduced by increasing the 
quantities of the services available. 

The optimal quantity of the product to 
offer at any price is that amount at which 
the social cost of an additional unit just 
equals the social benefit. Comprehension 
of the relevant benefits and costs yields an 
understanding of the optimal solution. 

Consider the problem of a government 
which wishes to subsidize the consumption 
of a commodity by low wage individuals 
and can offer a fixed subsidy to all poten- 
tial consumers. For one consumer, the 
problem is simple. It is well known that 
such a subsidy must equal the value of 
the utility gained by other persons from 
the last unit of the commodity consumed 
by the individual. In Figure 3, DD repre- 
sents an individual’s demand curve.for a 
commodity and it is known by the govern- 
ment. At each quantity, however, there 
are marginal external benefits to the gen- 
eral public which when added to the indi- 
vidual demand schedule produce the total 
marginal benefit curve D’D’. Given mar- 
ginal production cost of MC, AB becomes 
the appropriate subsidy. With subsidy AB, 
the individual chooses to consume OC 
while he would choose OE in the absence 
of that subsidy. 

If, as may be assumed, the same subsidy 
must be given to different individuals, 
there will be some welfare loss since the 
amount of public benefit, at the quantity 
he consumes, varies from one individual to 
another. For the individual pictured in 
Figure 4, the subsidy AB is not large 
enough to induce consumption of OH, the 
optimal amount, and a welfare loss repre- 
sented by triangle AGF results. For some 
consumers, the subsidies will be too large 


ppp 2 
A MC 
B 
D' 
D 
(6) E C Q 
FIGURE 3 


and corresponding triangles AG’F’ will 
appear below the cost line, representing 
the fact that the value of the commodity 
to the individual plus its value to the 
government is less than its cost. If we 
continue to ignore the possibility of queues, 
the problem of the government is to select 
a subsidy scheme which minimizes the 
sum of triangles such as AGF and AG'F’ 
over all individuals. 

The use of queues to discriminate among 
users adds an additional source of welfare 
loss to that already represented by the 
triangles. This follows from the assump- 
tion that the opportunity cost of time is 
the wage rate, for by that assumption buy- 
ers would be indifferent between spending 
their time in the queue and paying out 





FIGURE 4 
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of the wages earned at their productive 
jobs. Nevertheless, the effect of the queues 
on the subsidies received by different indi- 
viduals may reduce the total welfare loss. 
Queuing may lower the subsidy to those 
with high wages and raise it to low wage 
people. If this is the desired effect, it is 
possible that a welfare gain can result de- 
spite the additional deadweight loss im- 
plicit in the queue. 

In Figure 5, the private demands of a 
low wage and a high wage individual are 
represented by DD and dd, respectively, 
while D’D’ and d’d’ represent private plus 
public demands for the same individuals. 
Note that the appropriate subsidies are A B 
and zero. If no subsidy is offered, the wel- 
fare loss is triangle AKL. If both are 
offered subsidy AB, the loss is triangle 
XYZ. Suppose that there is no uniform 
subsidy, and instead, the product is pro- 
vided at a zero money price in the public 
sector and MC in the private sector, and a 
queue results in the public sector which 
requires an individual to spend OT man- 
hours to buy each unit. The individual’s 
perception of the subsidized price will then 
be the money value of the waiting time. 
If the wage of the low wage person is OS/ 
OT and that of the high wage person is 
OR/OT, then the money cost of the com- 
modity in the public sector to the low wage 
person will be OS, while it will be OR to 
the high wage person. The time costs for 
the high wage person will exceed MC, the 


cost of the commodity in the private sec- 
tor, so that the low wage person would 
buy from the public sector, while the high 
wage person would buy from the private 
sector. The only welfare loss results from 
the queue, a loss of OJ BS, the value paid 
by consumers in waiting time that might, 
without additional cost to the buyer, have 
been used in production. 

As drawn, OJ BS is very large; an alter- 
native pricing device exists which reduces 
this loss substantially. If the public sector 
charges a money price OF and offers a 
quantity that results in a queue which re- 
quires FM man-hours to acquire the com- 
modity, the high wage person will still use 
the private sector although the price to 
him of the service in the public sector has 
fallen substantially, i.e., from OR to OR’, as 
long as the total cost to him, OR’, exceeds 
the marginal cost of the alternative, OC. 
The low wage person now pays OF’ in 
money plus FM in time for each unit and 
consumes FH units. The total waste is 
EFGH plus AK’L’. A queue that min- 
imizes the sum of this rectangle and tri- 
angle would be the most efficient scheme 
the government could offer when the costs 
of separating low from high wage people 
in any other way exceed that minimum 
sum. When the opportunity costs of indi- 
viduals lie along a continuum, the govern- 
ment must select quantities of service to 
offer at various money prices in such a way 
as to minimize the sum of the rectangles 
and triangles over all individuals. That is, 
the sum of the wastes from standing in 
queues and from having different citizens 
consume too much or too little of a specific 
commodity must be minimized. In formal 
mathematical terms, this is a very messy 
problem; no significant solutions appear 
readily at hand. 

A solution to a somewhat similar prob- 
lem has been presented by William Vick- 
rey. He discusses the provision of a non- 
merit good (highway services) with time- 
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cost related to the number of users and 
shows that if there are constant returns to 
scale, competition will produce a contin- 
uum of money price-time price pairings 
in which the price that each person pays 
will cover the congestion costs imposed on 
others. Our problem is different and more 
difficult in that congestion serves as a sub- 
optimizing substitute for a means test 
rather than a way of making services 
available to more persons. 

Differentiation of price may serve not 
only to vary the time cost to users, but 
also to vary other qualities of services. 
An obvious example would be the con- 
sumption of space at beaches, pools, and 
parks. Differentiating by price would leave 
some facilities less crowded than others, 
and allow thereby for differences in taste. 
One consequence might be to simply dif- 
ferentiate consumers by income class, 
which in at least some instances would be 
undesirable. Not all forms of product dif- 
ferentiation by money price are desirable, 
and we turn to a general consideration of 
their equity consequences in the next sec- 
tion. We conclude here by noting that ex- 
amples of product differentiation can now 
be found in the public sector. Burton 
Weisbrod tells of a first-rate example of 
what is generally required. In San Juan 
there are “express” busses which run along 
the same routes as “local” busses and both 
are required to stop at the same places if 
their patrons demand it. Expresses, how- 
ever, carry a higher price which tolls off 
customers and makes the express bus the 
more rapid travel mode. In this example 
the waiting time does not represent a dead- 
weight loss since it is one of the necessary 
inputs for transportation, and is an ex- 
ample of Vickrey’s model. 


III. Equity and Money Price 


The hard equity questions have been 
side-stepped until now since we have 
implicitly posited the existence of some 


social welfare function by specifying the 
public value attributed to each additional 
unit of consumption by an individual. Re- 
gardless of the form of that welfare func- 
tion, certain systematic redistributions are 
implicit in any scheme involving the intro- 
duction of money prices into the public 
sector when they had not existed pre- 
viously. 

There will be a high but not perfect cor- 
relation between income and the oppor- 
tunity costs of time. If we wish to treat 
those with equal income equally, we will 
find that the use of queues encourages too 
much consumption by those with low 
wages who have sources of non-wage in- 
come. And, of course, income may not 
separate those whom we wish to subsidize 
from those whom we do not wish to subsi- 
dize. Schemes which differentiate benefi- 
ciaries according to the opportunity costs 
of time are inappropriate if the society 
wishes to differentiate by other standards. 
The number and age of children, condition 
of health, or level of education may all 
affect the degree to which there is a public 
interest in enhancing the consumption of 
an individual, either in general or of a 
specific service. To the extent that these 
factors are present, queues will be an in- 
efficient device for giving effect to such 
public interests. 

Equity among income classes is also 
affected by the range of available prices. 
Suppose that a visit to a doctor is available 
at $0 plus 2-1/2 hours at the public clinic 
or $5 plus 1/2 hour in a doctor’s office. 
The effective prices in money (the sum of 
money prices and time prices converted to 
money) for persons with different oppor- 
tunity costs of time are shown by the solid 
line in Figure 6. Persons with time worth 
less than $2.50/hour use the public sector 
and pay 2-1/2 hours, while those with 
time worth more than $2.50/hour use the 
private sector and pay $5.00 plus 1/2 hour. 
Now suppose that an additional price is 


EFFECTIVE PRICE 





1 2 3 4 
OPPORTUNITY COST OF TIME 


5 $/HR 


FIGURE 6 


offered at the public clinic: $2.00 plus 1-1/2 
hours. (This could be accomplished at a 
single facility by allowing each patient to 
specify the line he wished to join, and then 
calling patients in such an order as to pre- 
serve the relative lengths of the lines. The 
doctors would not need to know which line 
a patient came from.) The new effective 
prices, expressed in money, are shown by 
the dashed line in Figure 6. The beneficiar- 
ies are persons with opportunity costs of 
time in the range of $2/hour to $3/hour. 
The greatest benefits accrue to persons 
with time worth $2.50/hour. 

The preceding discussion requires that 
the zero-priced facility continue to have 
the same time price. This is accomplished 
by adding an appropriate amount of 
capacity. If we were to merely institute 
money charges at some facilities where 
none existed previously, the queue lengths 
at the zero-priced facilities, serving the 
very poorest people, will increase. By vary- 
ing capacity, any desired time price can 
be achieved. 

It is difficult to set constraints on what 
constitutes equity. Nevertheless, it would 
be surprising if the corners of Figure 6 were 
consistent with maximization of any social 
criterion. Equity would seem to require a 
continuous variation in the nearly equal 
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treatment of near equals, but a smooth 
schedule in Figure 6 would require a con- 
tinuum of money-time price pairs, which 
might be prohibitively expensive. The 
practical optimum almost certainly in- 
volves undertaking some expense for the 
sake of greater continuity. 

If we relax the assumption that the op- 
portunity cost of time is measured by the 
marginal product of labor in the market, 
we can say little about equity. Relaxing 
the assumption does raise a pertinent 
question about equity, however, when the 
chosen policy is to expand the set of 
money price-waiting time pairings. Sup- 
pose, for example, that two individuals 
have the same opportunity cost of time in 
the labor market. For one of these indi- 
viduals, the opportunity cost of time is 
indeed his marginal product of labor as 
valued in the market place. For the other, 
the opportunity cost of time is in perform- 
ing motherly duties which she values at 
more than the market value of her time, 
so that she earns no wages. Introducing 
the set of money price-waiting time pair- 
ings benefits the worker but not the 
mother, who values her time so highly 
that she continues to pay the high money 
price. 

Current practice which, by and large, 
offers public services on a first come, first 
served basis at a single money price (usually 
zero) poses its own problem in equity. As 
an appropriate test of an equitable rule 
we offer the following: ex post is the dis- 
tribution of recipients of a service a ran- 
dom draw from the client population along 
each relevant dimension. That is, are there 
any systematic variations in characteris- 
tics between recipients and non-recipients 
which are arbitrary with respect to the 
purposes of the program? (See Morris 
Ginsberg, ch. 2.) Our expectation, which 
must still be empirically verified, is that 
current practice would not pass this test. 
Current practice imposes an arbitrary dis- 
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tinction: consumers will be differentiated 
from non-consumers by the opportunity 
costs of their time. The missing money 
price-waiting time pairings may even 
serve to discourage work effort from those 
at the margin between unemployment and 
employment at low wages. The value of 
waiting timemay exceed the marginal prod- 
uct of labor at a full-time job. Casual em- 
ployment may yield a higher total utility 
than the somewhat higher money income 
from full time employment for the poor 
hypochondriac—and hypochondria is a 
poverty-linked characteristic. 

In summary, our policy proposal is to 
increase choice in the public sector through 
variation in money prices, which may be 
considered a form of third-degree price 
discrimination.’ This proposal is not with- 
out equity problems. But without an ex- 
plicit social welfare function on the one 
hand and a precise congestion function 
and production function for the service on 
the other, these conflicts are not resolv- 
able. 


Introducing Money Prices into the Public 
Sector: Some More General Issues 


Failure to provide many alternative 
price-time pairings is not a widespread 
problem. Not only does it arise on a quite 
limited number of publicly provided goods, 
but it also probably affects the welfare of 
only a small portion of the income dis- 
tribution. Many public facilities carry 
only one money price, usually zero, but 
the private sector supplies closely sub- 
stitutable services at alternative price- 
time pairings. The two extremes of the 

8 Strictly speaking, third-degree price discrimination 
is an attribute of monopoly and an exercise of monop- 
oly power. “A third degree would obtain if the monop- 
olist were able to distinguish among his customers # 
different groups, separated from one another more or 
less by some practicable mark, and could charge a 
separate monopoly price to the members of each group” 
(A. C. Pigou, p. 279). We do not expect the government 


to exercise any monopoly power it may have simply to 
increase money receipts for its own sake. 


income distribution are, therefore, prob- 
ably getting the appropriate choices. The 
pairings offered, however, have a sharp 
discontinuity between the zero money 
price at which the good is fully subsidized 
by general taxes, and the minimum feas- 
ible money-time price pairing which just 
yields normal profits. Partial subsidies, 
with some money user charges, are lacking. 

Partial subsidies have applications be- 
yond those instances in which congestion 
is manifested by queues. Choice seems to 
be unduly restricted over the whole range 
of public service. One can go to the health 
clinic at zero money prices or the private 
doctor, the municipal golf course at zero 
money prices or the country club, the 
library at zero money prices or the second- 
hand book seller, the purely public or the 
purely private elementary school. The 
larger the public subsidy to any congested 
public service, the sharper will be the dis- 
continuity in the price pairings offered. ` 
The general effect is to serve poorly those 
with a low but positive marginal product 
of labor. 

Alternative price pairings for the same 
basic goods do exist throughout each 
metropolitan area. One source of these var- 
iations is residential segregation by income 
class. The charity health clinic that caters 
to the needs of domestics in high income 
areas is not likely to be congested. For 
other reasons, the public schools in the 
high income areas are not likely to be 
congested either. Political boundaries 
within the metropolitan area serve to 
permit individuals to collect according to 
income and their taste for public services, 
thereby producing a mix of money and 
time prices, but the commodity also 
varies.? 


§ Charles Tiebout and Margolis (1957). However, as 
Paul Samuelson has pointed out, variance in income 
within neighborhoods reduces the effectiveness of prod- 
uct differentiation among municipalities in a metro- 
politan area (p. 377). 
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IV. Conclusions 


The issues posed by this paper have not 
been completely resolved. We have done 
no more than highlight some relatively 
neglected facets of the problem of conges- 
tion at public facilities. 

Because of the peak load problem, it is 
often efficient to have queues at both pri- 
vate and public facilities if the cost of 
varying prices exceeds the dead-weight 
loss of the queue. In addition, public ser- 
vices that are provided below cost often 
appear to be rationed through the use of 
queues. Such a rationing device is eff- 
cient only if the alternative forms of ra- 
tioning are more costly than the dead- 
weight loss implicit in the existence of the 
queue. Queues are effective rationing de- 
vices because they impose a charge on the 
users in waiting time. Since the opportun- 
ity costs of time vary across people, the 
money cost of the queue will vary as well 
and for many people the costs of waiting 
will exceed the price at which the service 
can be bought in the private sector. Those 
with a high opportunity cost of time will 
find the money price in the private sector 
to be lower than the time price charged in 
the public sector. Thus the use of a queue 
rations a service exactly as if a money 
price were charged that varied directly 
with one’s wage rate. Since the public 
sector often wishes to subsidize commodi- 
ties in a manner that varies negatively 
with wage rates, queues can be an efficient 
device for singling out those it is desired 
to assist. This is true when alternative 
costs of discriminating exceed the dead- 
weight loss implicit in the queue. 

In some cases, it may be desirable to 
charge many different money prices for 
the identical publicly subsidized commod- 
ity. Queues of different lengths will form 
with the shortest queues occurring at the 
facilities with the highest money prices. 
Individuals will then have a choice of 
paying for a commodity with various com- 


binations of money and time, each choos- 
ing that combination which is cheapest for 
him, There may be substantial efficiency 
gains to be had from such differentiation. 

Our proposal may produce serious 
equity problems that cannot be over- 
come.) Even if only the poor benefit, those 
with higher money income may benefit 
relatively more than those with lower in- 
comes. If equity means the same treat- 
ment for all persons, it may not be possible 
to improve social welfare by increasing the 
number of money-time pairings. If, how- 
ever, unequal treatment of unequals is 
equitable, which seems much more reason- 
able, then there are unexploited possibili- 
ties for improving social welfare. If offering 
the relatively better off among the poor 
services at both a smaller subsidy per 
capita than other poor and a smaller con- 
gestion cost is equitable, for example, then 
there should be a substantial increase in 
the set of the money-time price pairings 
offered the poor. 

Taken together, the public and private 
sectors provide substitutable commodities 
at many alternative money-time price 
pairings. Those with a high opportunity 
cost of time will choose from the private 
sector, and the poor will choose from the 
public sector. Segmentation of the market 
will not extend to its technically feasible 
limits, however, unless governments offer 
income-in-kind at varying money prices. 
We think we have shown that there may 
be a high payoff in increased social welfare 
to ingeniously conceived expansions in the 
number of waiting time-money price pair- 
ings in the public sector. By extension, the 
payoff to increased welfare may also be 
extended by differentiating product along 
dimensions other than the money and 
time. 


10 The problems of extending choices on the supply 
side, thereby foregoing economies of scale, have not 
been discussed here. 
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Optimal Mechanisms for 
Income Transfer 


By RICHARD J. ZECKHAUSER* 


The poor receive a sub-optimal amount 
of material goods through the economic 
processes of our society. Poor and non- 
poor alike seek to institute mechanisms 
that give something to the poor beyond 
what they get from the natural workings 
of the “competitive” system. That the 
non-poor share in this desire indicates that 
an externality is generated when the eco- 
nomic welfare of the poor is improved. 

On a collective basis, the non-poor are 
willing to pay for the provision of this 
externality through transfer programs that 
benefit the poor. In the traditional termi- 
nology of externalities, a transfer program 
leads to an increase in the level of produc- 
tion of a good, in this case the economic 
welfare of the poor, which generates an 
externality. 

This externality goes to all the non-poor. 
Thus, taking the non-poor to be the rele- 
vant group, this externality functions as a 
public good.’ Once it is provided for one 
non-poor man, it is made available to 
benefit each non-poor man whether or not 
he contributed to its provision. Exclusion 
is not possible. As is usual with public 
goods, if individuals act in isolation a sub- 
optimal level of the good will be provided. 
That is why redistributive schemes of any 
magnitude are usually carried out by some 
collective body. 


* Associate professor of political economy, Harvard 
University. I am indebted to a referee and the managing 
editor for many suggestions which have improved the 
paper. A preliminary and more detailed version of this 
paper was circulated in 1968. 

1 See James Buchanan for a recent discussion of the 
strategic elements of interactive situations in which 
groups provide themselves with public goods. 

2 Private charity cannot be relied upon to lead to a 
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In this paper, I am interested in the 
transfer program that would be chosen by 
a representative citizen who took into 
account that he would have to pay his 
proportional share of any collective effort. 
I assume that the citizen acts as a utility 
maximizer. His utility function is taken as 
given, so I need not be concerned with the 
moral or ethical values that underlie its 
structure. It is not of consequence here, 
whether the externality that enters his 
utility function is motivated by guilt, a 
sense of justice, or the desire to maintain a 
stable society.2 What is important is the 
way a non-poor man benefits from im- 
provements in the material well-being of 
the poor, the way the externality enters 
his utility function. 

The elusive social welfare function is not 
dealt with here, nor are any other criteria 
relating to the welfare of the total society. 
All relevant welfare judgments are made 
on an individual basis by the participants 
in the society. It is probable, as I have sug- 
gested, that the providers of the scheme 
would choose to act collectively. 

I conduct the analysis with the aid of a 
simple two-party model. One party is the 





significant level of transfers to the poor unless there are 
substantial private benefits that return to the individual 
giver. Some individuals derive great inner satisfaction 
from giving, but for many others something more is 
needed. To this end, churches offer salvation to donors, 
universities name buildings for them, and the United 
Fund gives them stickers for their windows. The federal 
government encourages private charity through tax de- 
ductions. 

3 One need not be a Marxist to allege that poverty 
and societal stability do not go hand in hand. “Poverty 
is the parent of revolution and crime.” Aristotle, 
Politics, Book II. 
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representative poor man. The other is the 
representative citizen; he is assumed to be 
non-poor.’ The structure of the model is 
given by the assumed form of the repre- 
sentative individuals’ utility functions and 
the permissible forms of income transfer 
schemes. After establishing this structure, 
I first examine the efficiency of negative 
income tax schemes. Then I turn to the 
major investigation, the problem of deriv- 
ing the optimal income transfer scheme. 
Quite obviously the optimal scheme in 
any particular circumstance will depend 
upon the parameters of the model. How- 
ever, it is evident that certain predominant 
characteristics of optimal schemes can be 
discovered. To facilitate exposition, and 
indeed to make the optimization process 
computationally feasible, I sometimes 
find it helpful to employ numerical ex- 
amples; in each case, the reader should 
understand that the specific functions and 
values of the parameters are selected to be 
illustrative, and that the major char- 
acteristics of the results can be generalized. 


I. The Formulation of the Problem 


The representative citizen asks himself 
the central question of this paper. How 
should assistance programs to the poor be 
structured so as to maximize the utility func- 
tion of the representative citizen? I assume 
that considerations relating to assistance 
programs can be examined apart from the 
other decisions and allocations of the so- 
ciety, that the maximization of a subsid- 
iary utility function relating to this single 
area will be consistent with the maximiza- 
tion of the representative citizen’s compre- 
hensive utility function. 

My representative citizen, hereafter 
called A, has a utility function that in- 
cludes three variables: The first variable, 


4In some societies the poor will exercise influence 
over the structure of assistance programs. In such 
societies the representative citizen is an amalgam of a 
poor and a non-poor man. 


y, is the poor man’s annual income after 
all transfers have been made. This vari- 
able, like all other money magnitudes in 
this paper, is measured in dollar units.’ 
Assume for the present that A does not 
care about the poor man’s expenditure 
pattern, that the poor man can best deter- 
mine his own optimal consumption alloca- 
tions, and that, other things being equal, 
the pattern that is best for the poor man 
is best for A. The second variable, 4, is the 
number of hours the poor man works in 
a year. The third variable, c, is the annual 
dollar cost of the assistance program per 
poor man. The number of poor men in the 
society is known. Indirectly, then, ¢ also 
gives the total annual cost of the program 
for the whole society. The total transfer to 
the poor, or perhaps A’s share of it, may 
enter more directly into A’s utility func- 
tion. Given that these cost magnitudes are 
linear relations of one another, any one of 
them may be used as an argument of A’s 
utility function. I use cost per poor man. 

My representative poor man, hereafter 
called P, has a utility function that in- 
cludes only the first two variables: his 
income and the number of hours he works. 
The utility functions for A and P are, 
respectively 


(1) aU = A(y, h, c) 


Both functions are assumed to have posi- 
tive partial derivatives with respect to y. 
The partial of A with respect to ¢ is nega- 
tive. It is not possible to prespecify the 
signs of the partials with respect to # for 
all values of k. Over the relevant range, 
however, we would expect the partial of 
P with respect to % to be negative. This 
means that P will choose to work fewer 
hours if he loses no income as a result. The 
partial of A with respect to # will be posi- 


and pU = P(y, kh) 


5 To avoid the complications that accompany at- 
tempts to deal with incommensurate units, units of 
measurement are frequently omitted in this paper. Thus 
y here is given the value of 500, not $500. 
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tive, at least until % takes on a very sub- 
stantial value. Up through this point, other 
things being equal, A would like to see a 
reduction in P’s leisure time.® 

A’s preference in this regard might re- 
flect a paternalistic attitude. For P’s sake, 
A might wish to provide him with the 
motivation, self-esteem, and beneficial 
experience that come from working at a 
job. Then again, A’s preference may 
merely indicate his selfish desires. He may 
believe that additional work for the poor 
will reduce social unrest. 

The major question of this paper, re- 
member, is how should the representative 
citizen design assistance programs to the 
poor so as to maximize his own utility 
function. There is no general answer to this 
question. However, if we restrict the 
scope of our inquiry and specify the struc- 
ture of the interactive situation, we can 
gain some insights. One possibility would 
be to treat this as a problem of trade in 
valued goods. A gives money to P in re- 
turn for which P agrees to work some speci- 
fied amount. The amount of the gift plus 
P’s earnings would be the total of P’s 
income. With full cooperation A and P 
can easily arrive at a Pareto optimal point. 
However, the type of cooperation needed 
to reach such an outcome might be im- 
possible to achieve. Indeed, contractual 
arrangements of this nature might be 
considered unattractive. 

Assistance programs are usually formu- 
lated on an impersonal basis. The trans- 
ferring agent or agency, the representative 
citizen in this model, first draws up a 
general assistance program. The indi- 
vidual poor man then responds to the 
program in the way that is best for him. 
In terms of the model, A and P are en- 
gaged in a nonsimultaneous move, non- 


§ Beyond some point, of course, A would like to see 
P have more, not less, leisure time. It is with this con- 
sideration in mind that we establish such measures as 
overtime laws and child labor laws. 


zero sum game. In the absence of coopera- 
tion, the situation has aspects of inter- 
dependence familiar to us from the theory 
of leadership oligopoly. There one firm, 
the first mover, markets a quantity as- 
suming that the second firm will maximize 
its profits with respect to the market 
situation. This is the type of strategic 
planning that the representative citizen 
follows when he draws up the mechanism 
for income transfer that is best for him. 
The model works in the following 
fashion. A first sets up an assistance pro- 
gram; P then selects the number of hours he 
wishes to work in order to maximize his 
utility function subject to that program; A 
selects the program that gives him the highest 
utility payoff when P maximizes with re- 
spect to that program. This formulation will 
be the basis for the analysis that follows. 


II. The Negative Income Tax Plan 


Economists have proposed the negative 
income tax (NIT) as a promising approach 
to the problem of redistribution. (See 
Christopher Green, Robert Theobald, 
James Tobin (1966, 1967), and James 
Vadakin.) Under the plan a poor man 
receives a stipend from the government, 
and this stipend is reduced as his income 
increases but by less than the full amount 
of the increase. The reduction in stipend 
represents a tax by the government on 
earned income. By contrast, income main- 
tenance plans cut the stipend by one dollar 
for every dollar of earnings up to the base 
level. They form the limiting case of the 
NIT plan with the marginal tax rate 
equal to 100 percent. 

It is unfortunate that these transfer 
plans have acquired the label negative 
income tax. They are negative only in the 
aggregate sense and apply a positive 
marginal tax rate to earnings. In this paper 
I follow convention to the extent that I 
label tax plans that are negative in the 
aggregate as NIT’s. However, as I will 
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discuss at length, it is most important to 
distinguish between plans that have nega- 
tive marginal tax rates and ones, like those 
that have been widely discussed, that 
apply positive marginal tax rates to 
earnings. Hereafter, in this paper, unless 
otherwise specified, the term “tax rate” 
refers to the marginal tax rate on earnings. 

The advantage of the NIT over income 
maintenance plans is that it retains some 
of the incentive to work. (See Peter 
Diamond.) At any income level some 
amount of marginal earnings will be 
retained. Figure 1 compares a positive 
marginal tax rate WIT plan with an in- 
come maintenance plan with the same base 
stipend. The recipient’s indifference map 
is superimposed on the figure so it is 
possible to determine his maximizing 
response (the number of hours he chooses 
to work) for each of the two transfer plans. 

In Figure 1: 


wage rate =slope of OA, 
base stipend =OB, 
marginal 

tax rate 


under NIT=slope of OA minus the 
slope of BD,’ 
cost of 
the plan =the vertical distance 
from a relevant point on 
the two-segment line 


BDA to line OA. 


Notice that northwesterly movements 
across the figure take the recipient to 
higher indifference curves. 

As illustrated, the recipient would 
choose not to work under the income 
maintenance plan. Point B is on a higher 
indifference curve than any point on CA. 
With the negative income tax, he will 
choose point E where the two-segment line 
BDA reaches the highest indifference 
curve. 


7 Beyond point D regular tax rates may apply to re- 
duce income after stipend and taxes. 


P's After- 
Transfer 
Income, y 





income Maintenance Pian 


o Hours Worked by P, h 


FIGURE 1. A NEGATIVE Income Tax PLAN COMPARED 
WITH AN INCOME MAINTENANCE PLAN 


For the poor man, the NIT weakly 
dominates the income maintenance plan. 
For any amount of work it yields equal or 
greater income. Which plan is more costly 
to the government depends upon the 
amount that is worked under the two 
plans. The cost is given by the vertical 
distance from the income-hours point 


-selected by the poor man to the wage- 


income line, OA. The more effective the 
NIT work incentive, the lower is its rela- 
tive cost.® 


® The poor man might work more under the income 
maintenance plan than he would with the NIT, even 
though the partial derivative of his utility function 
with respect to work is everywhere negative. This will 
be the case if the best point for the poor man on AC:1) 
is on a higher indifference curve than point B (the 
assumed best point on BC) and therefore will be selected 
with the income maintenance plan; 2) is on a lower in- 
difference curve than the best point on BD and there- 
fore will not be selected with the NIT; and 3) lies to the 
right of the best point on BD and thus represents a 
greater work effort. Unless leisure is an inferior good, 3) 
will hold whenever 1) and 2) are satisfied. 

The case in which these three conditions are satisfied 
is quite different from the case in which leisure is an in- 
ferior good, so that raising its price (decreasing the 
marginal tax rate on income) decreases the amount of 
leisure consumed (increases the work effort). If it were 
an inferior good, then as the price line pivoted upwards 
from BC to BD, higher utility levels would be accom- 
panied by greater work effort. That is, the NIT would 
produce a greater work effort than the income main- 
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An Example with the 
Negative Income Tax 


The possibilities A considers are all 
negative income tax plans with constant 
marginal tax rates. A selects the base 
stipend, s, and the tax rate, t. The transfer 
plan thus established determines P’s 
after-transfer income, y, as a function of 
the hours he works, k, and his wage rate, 
w. This income equals the base stipend, 
plus P’s wage income multiplied by one 
minus the tax rate. That is, 


(2) y=sthw(i — t) 


Given the transfer plan, P picks k, the 
number of hours he wishes to work, in 
order to maximize his utility function, 
P(y, h). In the terminology of oligopoly 
theory, P reacts to the s and ż selected by 
A.® This response by P determines the cost 
of the plan to A. That cost, c, is the differ- 
ence between P’s after-transfer income 
and his wage income if he works k hours. 
In algebraic terms we have 


(3) c= [s+ hw — À] — hw = s — hut 


A manipulates s and ¢ to maximize his 
utility function, A(y, h, c). Here k is 
determined, given that P will make his 
maximizing response, and y and c are 
defined by (2) and (3) as functions of this 
maximizing +. 

To investigate this interactive situation, 
we must employ some hypothetical utility 
functions. The selected functions have the 





tenance plan. This contradicts the hypothesized ob- 
servation. 

Tf the recipient works more under the income main- 
tenance plan than he would under the NIT, it must be 
because he is functioning on the CD segment of the in- 
come maintenance plan. On this segment the price of 
leisure is greater than it is with the WIT; the inferior 
good explanation would not be relevant. 

3 P’s reaction function has two arguments; it cannot 
be represented in a two-dimensional diagram. However, 
every s, t pair determines a unique plan line. As Figure 
2 illustrates, P’s reaction to a plan line can be shown in 
a two-dimensional diagram. 






P's After- 
Transfer 
Income, y 


Hours Worked by P, h 





FIGURE 2. TRANSFER PLANS OF EQUAL Cost 


partials specified in the discussion of (1), 
the expression that gives the general form 
of the utility functions. Two of P’s indiffer- 
ence curves derived from his hypothetical 
utility function are presented in Figure 2. 

Each of the possible income transfer 
plans A could establish can be represented 
as a straight line across the diagram, which 
is called a plan line. The base stipend, s, 
for the plan will give its vertical intercept, 
the amount P receives if he works not at 
all. The slope of the plan line indicates the 
amount of extra income P receives for 
an additional hour of work. Thus, this 
slope minus the wage rate gives the margi- 
nal tax rate, ¢, for the plan. l 
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Assume that A established the transfer 
plan represented as plan Q in the figure. 
P will choose point q, the point along the 
plan line that offers P the highest utility, 
the point where it is tangent to one of his 
indifference curves. 

The cost of this plan to A will be the 
difference between P’s after-transfer in- 
come and his wage income. It is shown as 
c* on the figure. The line KK shows all 
combinations of after-transfer income and 
hours worked for P which cost A the 
amount c*. Any plan that leads P to make 
a maximizing response that lies on KK 
will cost the same amount. Observe that 
P’s maximizing response to plan R is at 
point 7, a point on KK. This means that 
plan R will cost A the same amount as 


plan Q. 
Characteristics of the Optimal Plan 


To determine the characteristics of A’s 
optimal plan, let him first deal with the 
single family of plans that cost c*. Given 
a choice between transfer plans Q and R, 
A would decide whether he preferred 
point g or point r. The two points cost the 
same. Point z yields P a higher after- 
transfer income; A values P’s income 
positively. Point r also represents a greater 
work effort for P; A would likely regard 
this as an asset as well. With two areas of 
advantage and none of disadvantage, A 
would choose plan R over plan Q. 

What properties accompany this pref- 
erence? The base stipend for plan R is 
significantly more negative than the one 
for plan Q. The marginal tax rates for both 
plans are negative. This is illustrated by 
the fact that the slopes of the plan lines, 
given by (1—é)w, exceed the slope of the 
wage income line. But the marginal tax 
rate for the preferred plan, plan R, is 
substantially more negative. 

Surely Q would not be A’s optimal plan 
in this cost family. He could establish 
plans that would lead P to make responses 


that lay much farther out along KK. The 
respective plan lines would be tangent to 
P’s indifference curves running through the 
relevant points on KK. In general, we 
would expect the slopes of the intersecting 
indifference curves to become steeper the 
farther out we move on KK.” This means 
the tangent plan lines will have steeper 
slopes (more negative marginal tax rates) 
and more negative vertical intercepts 
(more negative base stipends). 

Following this argument to its logical 
extreme, we would expect A’s optimal plan 
in this cost family to have s and ¢ equal to 
minus infinity. Before these parameters 
reached the infinity level, however, P 
would be working so hard that A would 
value negatively any additional hours 
worked. The likely result is that A’s op- 
timal plan will have s and ¢ take on sub- 
stantially, but not ridiculously, negative 
values. ! 

This within-family optimality property 
will hold no matter what numerical value 
is assigned to c*. This implies that the 
optimum optimorum plan will also have a 
substantially negative s and ¢, Otherwise, 


10 A movement out along KK gives P more of one 
valued variable (after-transfer income) and less of 
another (leisure). We would expect the marginal rate of 
substitution of the first for the second, as indicated by 
the slope of P’s indifference curve through the relevant 
point on KK, to be increasing. Even short-run excep- 
tions to this expectation can be ruled out, if 1) P’s in- 
difference curves are strictly convex, if 2) leisure is not 
an inferior good for P, and if 3) all other goods taken to- 
gether (what is in effect P’s after-transfer income) are 
not inferior for him. Conditions 2) and 3) insure, re- 
spectively, that upward and rightward movements 
across P’s indifference map will never lead to indif- 
ference curves of decreasing steepness. The three con- 
ditions together insure that northeasterly movements 
will lead to curves of increasing steepness. 

u In a more extensive version of this paper, I solved 
A’s optimization problem explicitly for the utility func- 
tions given in equation (4) below. P’s reaction function 
turns out to be k= 1500—s/2w(1—2); he will work less 
as s or ¢ increases. Given that A’s utility function values 
increases in / positively, for all values of h, we get the 
extra result that A’s optimal transfer plan has s and ¢ 
equal to minus infinity. 
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there would be a plan within its own cost 
family to which it would be inferior. 

To find his global optimal plan, A must 
systematically vary the value of c*, each 
time finding the optimal plan within the 
relevant cost family. He then makes a com- 
parison among these plans to find the one 
that yields him the highest utility. This 
will be his optimum optimorum plan. 

The fact that A’s optimal plan has a 
negative marginal tax rate should not be 
surprising.!2 We would come to that con- 
clusion by extending the argument relating 
to the advantages of NIT plans over in- 
come maintenance plans. A negative ¢ en- 
courages P to earn more on his own. His 
resulting higher income offers a greater 
externality to A; A’s bonus-granting pro- 
cedure is similar to the one used by founda- 
tions that give matching grants to support 
universities and at the same’ time to in- 
crease incentives for alumni contributions. 


Resulis with the Optimal Plan— 
Parallels with Other Strategic Situations 


To determine the optimal assistance 
program to the poor, I utilized the frame- 
work of a two-move, non-zero sum game. 
In this case, A selected a plan that, when it 
takes account of P’s maximizing responses, 
leads to the best outcome for A. In this 
context, I showed that a negative income 
tax plan with fractional marginal tax rates 
will have an advantage over its limiting 
form, the income maintenance plan, a plan 
with a 100 percent marginal tax rate. Plans 
with negative marginal tax rates were 
found to be even more attractive from A’s 
standpoint. 

Unfortunately, the plan that is optimal 
for A in my game-theoretic formulation 
is in no way optimal for P and A together; 
it is not a Pareto optimum. The representa- 
tive citizen and the representative poor 


£ Jonathan Kesselman also discussed the attractive- 
ness of a negative marginal tax rate for income transfer 
plans. 


man can each take actions that convey 
positive externalities to the other; they are 
in a situation of reciprocal externalities. 
The citizen can increase the transfer he 
gives to the poor man. The poor man can 
work longer hours and earn more income, 
thus indirectly increasing the utility of the 
citizen. But P acts as a self-interested 
maximizer and A is only interested in those 
aspects of P’s well-being that enter directly 
into his own utility function. What results, 
of course, is an outcome inferior to a co- 
operative solution. 

Situations of reciprocal externalities 
have received much study in the economics 
literature. Most frequently the point of 
departure is the outcome with simul- 
taneous independent adjustment. In this 
context, Otto Davis and Andrew Whinston 
discuss two firms each of which conveys 
production externalities to the other, and 
James Buchanan and Gordon Tullock 
consider a community whose members 
can immunize themselves and thus convey 
an externality to each other by decreasing 
the likelihood of exposure to a disease. 
The simultaneous-independent-adjustment 
outcome, with each party maximizing 
in his own self-interest, will be ineffi- 
cient. The equilibrium has the abstract 
characteristics of the inefficient, but 
jointly-dominated, outcome of the well- 
known prisoners’ dilemma. (See R. Dun- 
can Luce and Howard Raiffa, pp. 95-102, 
and Buchanan.) 

In the dynamic aspect of their strategic 
interaction, Stackelberg’s model of leader- 
ship duopoly (see William Fellner, pp. 
98-119) and A. L. Bowley’s model of bi- 
lateral monopoly closely resemble the 
model presented here. There are two key 
parallels among the three models: One 
player moves first in each of them. He is 
the first pick his quantity in the duopoly 
model. He is the seller who starts by set- 
ting the price in the bilateral monopoly 
model. He is the representative citizen 
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who establishes the assistance plan in the 
income transfer model. Second, the first 
mover is assumed to know the reaction 
function of the player who moves second. 
In moving first he acts strategically and 
maximizes against the known reaction. The 
outcome that is achieved in each of these 
models is dominated by a cooperative 
solution. Cooperation in these three models 
would require that their first mover re- 
spectively market a smaller quantity, set a 
lower price, and establish a more generous 
transfer plan. The second mover would 
agree not to maximize in a self-interested 
way against the choice of the first mover. 
He would market a smaller quantity in the 
duopoly model, buy a greater quantity in 
the bilateral monopoly model, and work 
longer hours in the income transfer model, 
than he would if-he solely considered his 
own welfare. 


Ill. A Pareto Optimal Transfer Plan 


Fortunately, if Pareto optimality is our 
goal, our analysis has not led us far astray. 
Plans with substantially negative marginal 
tax rates can lead to Pareto optima even 
though P responds as a self-interested 
maximizer. Except in very perverse cases, 
plans with positive marginal tax rates will 
not result in outcomes that are even close 
to the Pareto frontier. 

To see this most clearly, consider hypo- 
thetical utility functions for A and for P. 
They are? 


(4) 4U=A(y, h, c) =y4!%1/0(3000—¢)5/20, 


and 
pU = P(y, h) = y12(3000 — h) !!? 


1 The parameter assigned the value 3,000 in the 
utility function for A can be increased (decreased) to 
make cost a less (more) important consideration for A. 
This particular utility function for P has a unitary 
elasticity of substitution, Changing the marginal tax 
rate will affect hours worked only if there is a non-zero 
stipend. For positive stipends, lowering the marginal 
tax rate (an effective wage increase) will increase hours 
worked and conversely. 


To simplify further discussion, I assume 
that the wage rate, w, is equal to 1. 

Figure 3 presents an indifference curve 
for P and one for A. These curves are 
derived from the utility functions speci- 
fied above. From (3), given w, c is uniquely 
determined once y and # are known. This 
enables us to represent an indifference 
curve for A’s three-argument utility func- 
tion in a two-dimensional figure. 

If A establishes plan X, P will search 
along its plan line to find his point of 
maximum utility. P’s maximizing response 
will be at point x, where the plan line is 
tangent to his indifference curve.“ Point 
x has another important property. It is a 
point where one of A’s indifference curves 
is tangent to that of P. This means that it 
is a Pareto optimal point. Thus, plan X 
leads P to make a response at a Pareto 
optimal point. It is a Pareto optimal plan. 

Plan X has a negative base stipend, 
s= — $5119.37, which is indicated by the 
negative intercept of its plan line with the 
vertical axis. Its negative marginal tax 
rate, ¿= — 2.605, is shown by the fact that 
the slope of the plan lineis greater than the 
wage rate (in this case 1). 

Each Pareto optimal point, each of the 
points that lies along the contract curve, 
can be achieved if the linear plan is es- 
tablished tangent to the two indifference 
curves at their point of tangency. The 
linear transfer plans that lead to Pareto 
optimal points, what we might call the 
Pareto plans, perform a function similar 


4 P’s reaction function is easily derived. He max- 
imizes pU. For positive pU, he can equally well max- 
imize (pU)?. ` 
(a-1) (pU)?=3000s—sh+3000hw(1 —1) —h2w(i-D 
Setting the derivative with respect to /: equal to zero, 
we find 
(a-2) — s+ 3000w(1 — 4) — 2hw(1 — ù = 0 
Thus, 
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Plan X-Pareto Optimal Plan 
y=-5119.37+3.605h 
point x 
y= 2848.10, h=2210 
c= 638.10 
(At point x, ,U=2528.67) 


Plan Z -An Inefficient Plan 
y=621.32+.5h 

point z 
y =1060.67, h = 878.7 
c= 181.3 
(At point z, ,U=1696.64) 


A's Indifference 


3000 


FIGURE 3. OnE Pareto OPTIMAL PLAN 


to that of equilibrium price lines in compet- 
itive markets. In the case of transfer 
plans, however, there is no meaningful 
equivalent to the point of initial endow- 
ments. 

Of course it would be possible to deter- 
mine the Pareto optimal points directly, 
using conventional Lagrangean techniques. 
Each Pareto optimal point maximizes the 
sum P(y, h)-+A(y, h, c) for some positive 
value of à. Here c is given as function of 4 
and y. For each particular value of à we 
can employ conventional maximization 
techniques to find the y and k that maxi- 
mize the weighted sum of utilities. By 
varying the value of A, we can trace out the 


locus of efficient trade points, the contract 
curve. 

It is reassuring to observe that simple 
transfer plans can achieve the same desir- 
able outcomes that could be negotiated 
directly between A and P. In our society 
at least, even though the outcomes with 
the two schemes were the same, it would 
seem far preferable to establish impersonal 
pricing schemes that enable individuals to 
choose how many hours they wish to 
work, rather than having negotiated out- 
comes that specify in advance the number 
of hours to be worked. 

Pareto optimal plans have some interest- 
ing properties we should note. It is impor- 
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tant to understand why there is no need to 
worry with such plans about the external- 
ity that P’s work decision conveys to A. 
The function of such plans is to externalize 
(what James Buchanan and William 
Stubblebine have labeled) Pareto-relevant 
externalities. The externalization pro- 
cedure insures that at the equilibrium 
point P and A will have the same trade 
off rate between the two valued variables, 
y and k. This equality in rates guarantees 
that the equilibrium will be efficient.” 
The conjunction of three facts implies 
that linear Pareto optimal plans will have 
negative marginal tax rates whenever A’s 
and P’s utility functions have partials 
with the signs specified above (whenever 
their indifference curves have the assumed 
conventional shape). First, P’s indifference 
curves have positive slope. Therefore, with 
regard to Pareto optimality considerations, 
that is with regard to possible points of 
tangency, we need only consider those por- 
tions of A’s curves that have positive slope 
as well. Second, A’s indifference curves can 
never have a section with positive slope 
that does not exceed the wage rate. Other- 
wise, northeasterly movements along that 
section of the curve would indicate more 
hours worked, more income to P, at less 
cost to A (at the same cost if the slope just 
equals the wage rate). This would repre- 
sent an improvement for A on all three 
valued variables. It would not be a curve 
of indifference; A would not be indifferent 
between the old point and the “improved” 
point. Third, a line that is tangent to an 
indifference curve of A and an indifference 
curve of P at their point of tangency will 
have the same slope that the indifference 
curves have at that point. The geometric 


45 For example, we might encounter an externality- 
based inefficiency if my neighbor and I disagreed on the 
desirability of his spending $1,000 annually to keep his 
house freshly painted. The efficient arrangement would 
be for me to compensate him at the margin so that his 
after-compensation trade off rate was the same as mine. 


implication of these three facts is that 
linear Pareto optimal plans will be repre- 
sented by lines with positive slopes in ex- 
cess of the wage rate. With such a plan P 
will be able to work an additional hour and 
receive extra income in excess of his hourly 
wage. The marginal tax rate on his earn- 
ings will be negative. 

Plans with positive marginal tax rates 
are not only not optimal, they are sub- 
stantially inferior to the Pareto optimal 
plans, all of which have negative marginal 
tax rates. Plan Z in Figure 3 is the plan 
with a marginal tax rate of .5 that gets P 
to the same indifference curve he would 
reach with plan X, a Pareto optimal plan.’ 
The base stipend of plan Z is $621.32. 
Under plan Z, P will choose to work the 
number of hours and receive the income 
indicated by point z. The geometry makes 
it evident that for A, point z is far inferior 
to point «.!” 

Earlier we found that the best plan for 
the representative citizen will have a nega- 
tive marginal tax rate. We can conclude 
from this section that this result still holds 
if the recipient’s welfare, as well as that of 
the representative citizen, is considered. 


IV. The Model in Application 


My formulation has overlooked the 
significant fact that the same employment 
opportunities are not available to all 
people. A severely handicapped individual, 
a member of the hard core unemployed, 
or a person who receives a very meager 
wage in accord with his marginal product 
will derive little benefit from an assistance 


16 There is no plan with a .5 marginal tax rate which 
leads to a point on the indifference curve of A which 
runs through point v. 

17 A simple calculation reveals the magnitude of the 
inferiority. If we hold y, k, and c to their values at z, 
it would take a lump sum payment of $3,672 (which A 
could apply against cost) to get A to his indifference 
curve which runs through point x. That is, A (1060.67, 
878.7, 3000— (181.3 —3672)) = 2528.67, the value of 
aU at point x. 
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plan that channels all of its positive trans- 
fer through a substantial bonus on wage 
income. 

In a more extensive version of this paper, 
I have shown when the opportunities for 
poor men differ, the optimal income trans- 
fer program will offer more than one 
transfer plan. For those with little or no 
opportunity to earn, a plan with a sizable 
positive stipend will be used to provide 
assistance. Those who could find produc- 
tive work will receive assistance under a 
bonus incentive plan of the type described 
in this paper. 
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The Optimal Quantity of Money, Bonds, 
Commodity Inventories, and Capital 


By EDGAR L. FEIGE AND MICHAEL PARKIN* 


Economists have long concerned them- 
selves with the problem of finding a satis- 
factory means of incorporating money into 
the theory of economic behavior. That this 
problem is still far from being solved is 
apparent in the surprisingly large dis- 
crepancy between the rhetoric of the mone- 
tary economist and his analysis. The hall- 
mark of money as extolled in most text- 
books is its function as a medium of 
exchange—-yet we have very little in the 
way of an explicit theory of exchange. 
Money, that “unique” asset, is generally 
treated as just another consumer durable 
good which yields a flow of ill-defined 
nonobservable services offering the indi- 
vidual “convenience, security and liquid- 
ity.” The traditional neoclassical ap- 
proach, underlying much of the important 
work of several authors (see articles by 
Milton Friedman, Harry Johnson, Don 
Patinkin, and Paul Samuelson), introduces 
real cash balances directly into the utility 
function, and pays lip service to the costs 
of exchanges between money and goods 
although these costs are not made explicit 
in the analysis. However, once money is 
treated as an argument of the utility func- 
tion, many of the interesting questions 
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concerning what money does, and why 
people hold it—are essentially stifled, 
since the model does not specify the ex- 
plicit role money plays as a medium of 
exchange. 

An alternative approach dealing more di- 
rectly with the transaction aspects of 
money is the Baumol-Tobin inventory 
theoretic framework (see articles by Wil- 
liam Baumol and James Tobin). The Bau- 
mol-Tobin analysis is framed in terms of 
the explicit costs of making transactions in 
the money-bond market and thus repre- 
sents a beginning toward a theory of ex- 
change behavior or its analytic equivalent 
of optimal inventory theory. Although the 
theory focuses explicit attention on the 
costs of exchanging bonds and money, it 
ignores the costs of exchanging money for 
commodities and thus neglects the hold- 
ings of commodity inventories. Baumol 
and Tobin leave the utility function un- 
specified and as such treat total consump- 
tion expenditures as exogenously deter- 
mined. Money is left to enter a budget 
constraint which involves minimum cost 
management of bond and money inven- 
tories. 

Recently, a number of economists have 
refocused their attention on the rather 
fundamental problem of formulating a 
useful theory of the role of money in 
individual behavior (see articles by Robert 
Clower, Feige and Donald Nichols, Fried- 
man (1969), Johnson, David Laidler, Alvin 
Marty, Samuelson). The impetus for this 
work has been the formulation of a provoca- 
tive problem in monetary theory; namely, 
what is the optimal quantity of money and 
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how can individuals be induced to hold the 
optimal quantity? Furthermore, in what 
sense is this an optimal quantity of money 
and what are the consequences of its 
achievement? 

This paper has two aims. First, to ex- 
tend the Baumol-Tobin inventory theo- 
retic approach to incorporate costly trans- 
actions between money and commodities. 
Second, using this broadened inventory 
theoretic framework, to examine the ques- 
tion of what is the optimal quantity of 
money. 

Our extension of the Baumol-Tobin 
inventory model denies that money yields 
any direct services which enter as argu- 
ments of the utility function. Money is 
simply used to facilitate transactions in 
the bond and commodity markets; and, 
due to its technological property of being 
an efficient medium of exchange, its use 
allows the individual to economize on 
other real resources which would other- 
wise be expended in the process of ex- 
change. In this view, the quantity of 
money enters into the individual’s budget 
constraint, and his inventory management 
decisions affect the amount of real income 
available for consumption of other goods 
and services. 

Our aim is to examine this alternative 
specification of how money affects indi- 
vidual behavior. We wish to determine 
whether or not the inventory theoretic 
approach gives rise to conclusions con- 
cerning the optimal quantity of money, 
which are similar to those offered by the 
neoclassical approach. 

It has been claimed by numerous 
authors that, to the extent that the margi- 
nal social cost of increasing the supply of 
money is zero, individuals should hold 
money to the point of satiety (see articles 
by Johnson and Samuelson)—that is, to 
the point where the marginal utility of 
holding money is zero. Since money does 


not bear interest, the opportunity cost to 
the individual holding part of his wealth in 
the form of cash balances is the foregone 
interest on those cash balances. Individuals 
will thus be induced to economize on cash 
balance holdings, and the resulting quan- 
tity of real cash balances in the society will 
be less than the Pareto optimal quantity. 
It is precisely these attempts to economize 
on real cash balances that give rise to the 
using up of real resources for transactions 
purposes and thus to a welfare loss. From 
society’s point of view it is virtually cost- 
less to increase the nominal supply of 
money; but the real quantity in existence 
is in fact determined by the demanders of 
money. Thus, if the government is to 
induce people to hold larger real cash 
balances it must provide an institutional 
inducement which may or may not be 
costless, One way in which the community 
can be persuaded to hold more real cash 
balances is to pay a rate of interest on 
money. Alternatively (and equivalent 
analytically) the government can induce a 
continuous deflation such that there is an 
implicit rate of return in money holdings 
due to the expected increase in their value. 

The following analysis concerns itself 
entirely with the use of paying interest on 
money as a means of encouraging the 
community as a whole to hold larger real 
cash balances. Thus, the “supply of real 
cash balances” can be increased only by 
affecting the “quantity demanded” of real 
cash balances, and that is accomplished by 
paying interest on money. The institu- 
tional arrangement which provides for 
interest payments is unlikely to be cost- 
less. If it were costless we would expect the 
optimal quantity of real cash balances to 
be the satiety level of real cash balances, 
i.e., that level of real cash balances which 
makes the marginal utility of money bal- 
ances go to zero. This is perfectly consist- 
ent with Pareto-efficiency: if the marginal 
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social cost of producing real balances is 
zero, then the real balances are a free good 
and marginal utility should be equated 
with marginal social cost. 

The foregoing arguments are generally 
well known, but there is little evidence to 
suggest that their implications are well 
understood. For example, what other 
consequences flow from real cash balances 
being a free good? We know that the 
quantity of real cash balances will increase, 
but we know little explicitly about the 
other effects of such a policy. Samuelson 
has speculated that a satiety policy would 
result in “fewer trips to the bank and to 
the broker, . . . smaller printing costs and 
other costs of transactions” (p. 10). Such 
explanations, however, are entirely ex post 
rationalizations and certainly cannot be 
deduced from the current specification of 
the theory. A major difficulty lies in the 
manner in which money is typically intro- 
duced into the theory of economic be- 
havior. Money is either treated as a con- 
sumer durable which yields an unobserv- 
able flow of nonpecuniary services or 
(analytically equivalent and equally un- 
illuminating for the problem at hand) 
incorporated into the production function 
as just another input. 

Both formulations have contributed 
something to our general understanding. 
The consumer theory approach has pro- 
vided the underlying rationalization for 
most of the empirical studies of the de- 
mand for money—arguing that, as a first 
approximation, one can regard the flow 
of nonpecuniary services as proportional 
to the stock of real cash balances which 
are observable and thus bring standard 
consumer theory to bear on the question 
of the demand for money. When money is 
included in the utility function for indi- 
viduals, it can be demonstrated that indi- 
viduals will hold a less-than-optimal 
quantity of money. However, the sources 


of the gains from inducing individuals to 
hold an optimal quantity of money cannot 
be directly deduced from such a weakly 
specified analysis. 

Our extension of the inventory theory 
framework seeks to avoid this problem by 
explicitly examining the effects of a satiety 
or free money policy on the quantity of 
real cash balances held as inventories, as 
well as its effects on the holdings of bonds, 
commodity inventories, and productive 
capital. The analysis also highlights how a 
free money policy will increase some types 
of transactions while reducing others. 
Finally, the theory is capable of yielding 
exact expressions for the net gain in wel- 
fare resulting from a free money policy. 
The analysis abstracts from problems of 
risk and uncertainty and also works within 
the framework of the stationary state. 


I. An Extended Inventory Theoretic 
Model of the Demand for Money, 
Bonds, and Commodity Inventories— 
The Individual Optimum 


Throughout, we assume that the mone- 
tary authority controls the nominal money 
stock in such a way as to maintain a stable 
price level. The monetary authority is 
permitted to influence the demand for real 
money balances by paying interest on its 
monetary obligations. When it does so, or 
when it varies that rate, it is assumed to 
simultaneously vary the nominal money 
supply in such a way that the price level is 
undisturbed. It is worth noting that this 
assumption is exactly the opposite of that 
used in much of the growth literature, 
which treats the rate of inflation (defla- 
tion) as a policy parameter and interest 
rates as market determined. We, instead, 
treat the rate of interest on the govern- 
ment’s monetary obligations as the policy 
parameter. Thus our analysis abstracts 
entirely from the dynamics of anticipated 
and unanticipated changes in the price 
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level, and allows us to treat real cash 
balances and nominal cash balances inter- 
changeably: A similar correspondence 
holds between real bond holdings and 
nominal bond holdings. We could, of 
course, achieve analytically equivalent 
results by letting the authorities reduce the 
nominal money stock at a constant rate, 
thereby generating a constant rate of 
(fully anticipated) deflation in the price 
level. 

In addition to assuming fixed prices, we 
assume a fixed single period of analysis and 
stationarity. 

The economy consists of representative 
family units which maximize the utility 
function 


(1) U = U(pq) 


where U is the utility index, and pg is the 
dollar volume of commodities consumed. 

The utility function is maximized sub- 
ject to the constraint 


(2) = Y +r- peo tT 
where 


Y = labor income in current dollars 
w=net profit from inventory manage- 
ment 
q= expenditure on commodities 
T= taxes 


Taxes, which are viewed as exogenous 
by the individual family unit comprise a 
neutral transfer component and a com- 
ponent involving the real resource costs of 
operating an interest payments mechanism 
on balances. Thus 


(3) T=t+ hn), 
where 


t= transfer component 
h(rm) = real resource component 
Km) =0 for tm=0 
Atm) = k for tm >0 


It is the variable x which represents the 


novelty of the inventory theoretic ap- 
proach, and through which we introduce 
explicitly the role of money as it influences 
individual behavior. We define r as the 
profit from inventory management of 
capital, bonds, money and commodities, 
net of transaction costs and inventory 
carrying costs. Specifically, 


T = (r — ax)pK + (rs — aw) B 
(4) + (n — om) M — oghQ 
— Bn — Bam, 
where 


pK=average stock of capital in cur- 
rent dollars 
B=average inventory of bonds in 
current dollars 
M=average inventory of cash bal- 
ances 
pQ = average inventory of commodities 
in current dollars 
r,=rate of return on capital 
r,= rate of return on bonds 
Ym=Tate of return on cash balances 
a,=the cost per dollar of carrying 
capital inventories 
a,=the cost per dollar of carrying 
bond inventories 
Qm= the cost per dollar of carrying 
cash balances 
a, =the cost per dollar of carrying 
commodity inventories 
n=number of bond market transac- 
tions per period 
m=number of commodity market 
transactions per period 
B= the cost per bond market trans- 
action 
B =the cost per commodity market 
transaction. 


Most of the variables in the definition of 
a are familiar; however, the interpretation 
of the a’s and #’s require some further 
elaboration. The a’s are inventory carrying 
cost parameters which reflect the real re- 
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source costs of carrying inventories of 
money, bonds, commodities, and physical 
capital. They might include such items as 
the costs of insurance, safety deposit boxes, 
refrigeration services, and other costs in- 
curred in the storage of inventories. The 
B’s reflect the costs associated with particu- 
lar transactions such as time, brokerage 
fees, and delivery charges. 

We assume that the individual receives 
income at the beginning of the period and 
that he spreads out his total consumption, 
pq, evenly throughout the period. In order 
to consume, the individual must maintain 
some stock of commodity inventories; and 
we assume that the individual runs down 
his inventory of commodities at a constant 
rate. The individual acquires commodity 
inventories by making m equally spaced 
trips to the store. Since the total value of 
consumption for the period is pg, the 
amount spent per trip to the store is 
simply g/m and on average, commodity 
inventories for the period are 


(5) poen 


We assume that all receipts come in the 
form of money. The individual makes, 
during the period, n equally spaced trips 
to the broker. On the first trip he buys 
bonds. On the subsequent n—1 trips he 
sells bonds. On the first trip he leaves 
himself with pg/n of cash, buying bonds 
of (n—1/n)pq. On the subsequent »—1 
trips he cashes pg/ of bonds. Having re- 
ceived pg/n in cash (retained pg/n in the 
case of the first trip), the individual im- 
mediately spends pg/m on commodities. 
Thus he starts out after a trip to the 
broker with pg/n— pq/m in cash. Since he 
runs down this cash with evenly spaced 
trips to the store, his average cash bal- 
ance is 


© m=% _ 


Finally, average holdings of bond in- 
ventories for the period are simply 
(n—1/2n) pq, so that, 


(7) B= 


It should be noted that m and n are 
integers and that m is a multiple of n. The 
condition that n=m implies that there is 
perfect synchronization between bond 
market and commodity market transac- 
tions, such that cash balance inven- 
tories are zero. 

If the broker is regarded as a bank 
which provides checking services as well 
as bond market brokerage services, we can 
give the analysis a somewhat broader in- 
terpretation. In this case the individual is 
assumed to be paid in cash and makes a 
trip to the banker-broker to deposit cash 
of pg/n while purchasing bonds of 
(n—1/n)pq. If commodity purchases are 
paid by check, we consider the marginal 
cost of checking services to be associated 
with trips to the store and thus reflected 
in By. In this case f is left to reflect the 
initial cost of establishing a bank account 
and the brokerage costs of subsequent con- 
versions of bonds into checking deposits. 
For the special cases where n= 1, the indi- 
vidual simply deposits his entire income at 
the banker-broker and purchases no bonds. 
Thus the average deposit balance inven- 
tory becomes pg/2—pq/2m and average 
bond holdings for the period are zero. 

The individual is also subject to a wealth 
constraint such that his average fixed stock 
of assets is denoted as 


(8) A* = pK+B+M+ 00 
Thus, 


(9) pkh=A 


Equation (8) captures the opportunity 
cost to the individual of adding to cash 
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balances or commodity inventories, be- 
cause any such transfer can only be ac- 
complished by sacrificing an equivalent 
dollar volume of bonds or capital. 

The representative family must there- 
fore choose the pg, m, and that will max- 
imize the utility function subject to his 
budget and wealth constraints. Substitut- 
ing (4), (S), (6), (7), and (8) into (2), we 
form the Lagrangean? 


V = U(p9q) 
+a r+ (re — ar) (z = 2) 
(10) TUE G 5 9 
toada an) 


— ey PEA. eee P r| 
2m 


! Although inventory theory specifies n and m as in- 
tegers, we treat the Lagrangean as continuously dif- 
ferentiable. This treatment can result in some minor de- 
partures from the minimum cost conditions. We chose 
to ignore this difficulty and throughout the paper allow 
n and m to take on non-integer values as determined by 
the parameters of the model. 


Differentiating (10) with respect to pq, 
n, m, and à and setting the partial deriva- 
tives equal to zero gives the system of 
equations (11). 

In order to compare the results implied 
by equations (11) with the more familiar 
Baumol inventory model, we first examine 
a partial solution which considers pq as 
predetermined. Under this assumption, 
equations (11b) and (11c) can be solved 
for n and m as functions of pg to determine 
the optimal number of trips to the broker 
and the store: 


(15 — ab — %m + Om) 
12 $= re 
(12) n y 3 bq 


b 


(tm — Om + eg) 
13 X= foe 
(13) m 2B, Pq 





Assuming a given level of consumption, 
equations (12) and (13) reveal how interest 
payments on cash balances affect transac- 
tions behavior. Non-zero interest pay- 
ments on money will reduce trips to the 
broker but will increase trips to the store. 
Conversely, as the costs of carrying money 
balances increase, a greater number of 





(re — ar — Te + a) 


(ra — a — fm + Om) 





O Va = vop -a| - 





2n 


peet a] o 





2m 
(b) V= [* — ap — Im + am) 
A OEN 
Tm — Am T Aq 
(c) Vn = | Im? Pa — Ba 


@ we[rtm—ao(a-") 4-0 (2-2) 


+ (Tm =" Am) (= = 2 


2n 2m 
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bond market transactions will be under- 
taken and a smaller number of commodity 
market transactions will be made. Thirdly, 
increased transactions costs will reduce the 
number of transactions in the respective 
markets. 

Substituting (12) and (13) into (5), (6), 
and (7) yields partial demand functions 
for average cash balances, average com- 
modity inventories and average bond 
holdings. These are: 








= Bepa 
14 M)* = 
( ) ( ) Veet 
E MA Bapq 
2(%m — am + ag) 
= Bapg 
15 To — 
9 GO = 4/5 5 


(16) (B)* = 


Pg M Bopq 
2 2(r — Qb — tm + Om) 


Equations (12) to (16) suggest that a 
change in ”, directly affects the number of 
trips to the broker but does not affect the 
number of trips to the store. Hence, bond 
and money inventories are switched but 
commodity inventories are unaffected.? 
That is, a change in r directly affects only 
the margin of substitution between bonds 
and money. A change in fm affects the 
margin of substitution between money and 
bonds as well as between money and com- 
modity inventories. 

Consider the case where both 7, and rn, 
rise by the same amount leaving invariant 
(te—%mn). Traditionally, (7,—?fm) has been 
treated as the opportunity cost of holding 
real balances; an unchanged (%—7m) would 


2 Note this is only true when pg is predetermined. 
When #q is endogeneously determined, a change in 75 
will have an indirect effect on commodity inventories 
due to the induced change in total income. 


leave invariant the stock of real balances 
held. This result remains intact in the 
Baumol model even when explicit interest 
is paid on money. But when the model is 
extended to the margin of substitution be- 
tween money and commodities, an in- 
crease in r, and 7, which leaves the dif- 
ference unchanged, alters the stock of real 
balances held. This result arises from the 
fact that rn affects the margin of substi- 
tution between bonds and money on the 
one hand, and between money and com- 
modities on the other, whereas r, affects 
only the margin between bonds and 
money. This implies that the demand func- 
tion for real balances is not a unique func- 
tion of the difference between 7 and fm but 
instead depends on their levels. Of course, 
what has to be noticed here is that in an » 
asset world, there are n— 1 margins of sub- 
stitution and only if all rates move by the 
same absolute amount will demands be in- 
variant to the rate levels. In our model, we 
can interpret a, (the carrying cost of com- 
modity inventories) as the (negative) rate 
of return on commodity inventories. An in- 
crease in 7, and fm with an equal change 
(decrease) in a, will in fact leave all quan- 
tities demanded unchanged. 

The demand function for cash balances 
(14) reduces to the familiar Baumol result 
given Baumol’s more restrictive assump- 
tions. 

In Baumol’s model, pg is predetermined; 
there are no costs associated with the pur- 
chase of commodities; no interest pay- 
ments on real cash balances; and no costs 
of carrying money or bond inventories. 
Thus, 8 y= m= Om = o%=0, and (14) reduces 
to the Baumol demand function, 


Popq _ 1 y 28opq 
2ra 2 rb 
In order to determine the individual’s 


final equilibrium values of n, m, and pq, 
we drop the assumption that pq is pre- 





(17) @)* = 
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determined, and simultaneously solve the 
first-order conditions of equation (11) 
subject to two additional constraints that 
must be satisfied for the society as a whole. 
The first constraint simply states that 
taxes must equal the interest payments on 
bonds and money plus the real resource 
costs of instituting an interest payments 
mechanism on money. Thus: 


(18) T = tB F tnM + h(rn), 
where 
htm) = 0 
hrm) =k 


for tm = 


for rm > 0 


and the tax transfer scheme is assumed to 


X + VX = 4AB? 
2 Ka aa a e 
(20) (pq) TT 


where 


have neutral allocation consequences. 

The final constraint derived from the 
stationary assumption, states that society’s 
stock of inventories of physical capital 
plus the stock of commodity inventories is 
constant.’ Thus: 


(19) W* = pK + 0 

or 

(19’) pK = W* — 21 
2m 


3 It should be noted that W™* is not the same thing as 
accounting net worth. If 7,=0, accounting net worth is 
W+. With O <fn <Tk, w*< accounting net worth 
<W*+M. 
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Simultaneous solution of (11), (18), and 
(19) yields quadratic solution equations for 
determining the equilibrium values of pq, 
n, and m.* These are shown in equations 
(20)—(22). 

Substituting equation (20) into equa- 
tions (14), (15), and (16) reveals that the 
demand for average cash balances, com- 
modity inventories, and bonds, depends 
upon disposable human and nonhuman 
income—as well as interest rates, transac- 
tions costs, and inventory carrying costs. 


II. The Social Optimum 


The foregoing analysis has determined 
the optimal equilibrium values of con- 
sumption, number of transactions, and 
inventory holdings, for the individuals in 
society. In order to determine the cor- 
responding optimal values for society as a 
whole, it is necessary to examine the 
sources and uses of resources for the entire 
society. Given the stationarity constraint 
and assuming a total population of NV 
families, the total nonhuman wealth for 
the society is simply: 


(23) NW* = N(pK + 70), 
and the total income available to society is 
(24) N[Y +n(W* — 90)] 


Thus, for society as a whole, the oppor- 
tunity cost of holding commodity inven- 
tories is the income foregone by not utiliz- 
ing these inventories as productive capital. 
The society must allocate its resource flow 
among the following uses: 


(a) holding money at a cost of 


[e-e 

2n lm 
4 It will be noticed that we can solve (pq)* despite the 
fact that an unspecified function of pg—U’(pg) appears 
in the first-order conditions. This is because the first- 
order conditions form a recursive system and (ila) 


solves for \ (the Lagrange multiplier) given the values 
of the other variables from (11b), (11c), and (11d). 


(b) holding commodity inventories at a 


2m | 


(c) holding bond inventories at a cost of 


N [a (# = in] 
2 2n 


(d) holding capital inventories at a cost 


of 
N E (m s =] 
2m 


(e) transacting in bond markets at a 
cost of N [ben] 


(f) transacting in commodity markets 
at a cost of N [Bm] 


(g) operating a scheme of paying inter- 
est on money of N [(r,)], and 


(h) consuming, N [pq] 


The social constraint therefore becomes: 


(25) 0= n| y +(e -2 


2m 


(2 Pq ) 
aye ieee 
2n 2m 


( a (2 e 
— a| — }])— a| — -— 
2m 2 2n 


— Bon — Bam — hlfm) — pa 


The solution to the social problem is ob- 
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tained by maximizing the Lagrangean: 


(26) V= w {uo +a[ z+ (re — an) 


(m -21 a an (22 — 22 
2m 2n 2m 
(@ =) Pg 
— w| = 2) — ag 
2 2n 2m 


— Bon — Bam — htm) — A 


Differentiating V and setting the partial 
derivatives equal to zero yields the system 
(27). 

The first-order conditions (27) can be 
simultaneously solved to determine the 
socially optimum level of consumption ex- 
penditures, as well as the socially optimum 
number of transactions. The solution equa- 
tions are as follows: 


(28) Np = N [AE], 
2B? 
where 
= [Y + (re — ax) W* — h(rm)] 
(2 + a) + 2am — a)bo 
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patta, 
2 
(im — æ) 
29 Nat = N y EA * 
(29) n yA 29 
and 
(30) Nit = yy Ct q" 
2b 


In order to compare the socially opti- 
mum number of transactions and inven- 
tories with the individual optimum values, 
we construct Table 1, which summarizes 
the solutions for the social and individual 
optimum values as functions of pq. 

Table 1 reveals that the only way that 
individuals can be induced to undertake 
the socially optimum number of transac- 
tions, and (equivalent analytically) hold 
the socially optimum stocks of inventories, 
is to pay interest on cash balances and 
bonds equal to the net rate of return on 
capital. Similarly, comparing equations 
(20) and (28) reveals that optimum indi- 
vidual consumption wil] equal optimum 
social consumption if, and only if, 


(31) 


Tm = Th = Tk — Qk 








+ 2(1%, — ar ~ Om + Qa)Ba This result caused us some surprise at 
+ 4y (am — a) (Tk — ar — Am + Aa) first. Why is not the optimality condition 
“V Boba (31a) Tm — Om = Ty — Oy = Th — Oty? 

aaa — Om + m 
(0) Va = n -à 2 oe Se it =0 

2m 2n 
(am — 
= Nr ea ae = | =o 
RS — Am + 
(27) (c) Vm = Nr fananates ae) Hq -6| =0 
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TABLE 1—OPTIMAL TRANSACTIONS AND INVENTORY HOLDINGS 
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If 7m and r, were fixed to achieve the 
equalities specified in (31a) instead of 
those in (31), the private opportunity cost 
of the services from real balances of money 
and bonds would be zero. But a» and œ 
represent real social opportunity costs of 
holding money and bonds (and hence of 
receiving the service yield from those hold- 
ings). Optimality requires that the private 
opportunity costs must equal the social 
costs, hence the private cost of holding 
money and bonds must be a, and ay, re- 
spectively. This is achieved by paying 
interest at 7, and rs equal to the net return 
on physical capital and having the indi- 
vidual bear the carrying costs am and ay. 

It may still be objected that (31a) must 
be satisfied because net rates of return 
must be equalized. In fact, net rates of 
return are equalized in (31). They are 
unequal in (31a). The reason for this is 
that money and bonds both yield returns 
in the form of the increased consumption 
made possible by lowering inventory man- 
agement costs. These returns are addi- 
tional to the interest income that will arise 
from holding money and bonds. The op- 
timality conditions (31) suggest that these 


additional service yields from money and 
bonds are equal on the margin to a, and 
a, respectively. 


III. Welfare Implications 


We can now explicitly determine the 
sources and possible magnitudes of the 
net welfare gain resulting from the insti- 
tution of a payments mechanism on cash 
balances which satisfies equation (31). To 
this end we consider two regimes. 

In regime I, we assume that bonds yield 
the net rate of return on capital, but no 
interest is paid on cash balances. Regime 
Il is similar to regime I except that interest 
is paid on cash balances equal to the return 
on bonds and the net return on capital. 
We assume for the moment that it is cost- 
less to introduce an interest-payments 
mechanism on money. We define the gross 
welfare gain to society from the institution 
of a payments mechanism on money as 
that increase in consumption which can 
be indefinitely maintained by shifting 
from regime I to regime II. The consump- 
tion level under the two regimes can be ob- 
tained directly by solving the quadratic 
solution equation (20) under the respec- 


v 
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tive sets of assumptions. To use a numeri- 
cal illustration, we assume the following 
values for the parameters of the model: 
(32) 
Y = $10,000.00 æm = .01 
W* = $50,000.00 @, = $15.00 


te = 1S Ba = .20 

ar = .09 aq = .06 

ry = .06 hrm) = 0 

a = .005 Tm = 0 Regime I 


N = 50,000,000 7,, = .06 Regime IT 


Solving (20), given the foregoing values 
of the parameters, we derive two roots for 
each regime. The higher root exceeds the 
budget constraint and therefore only the 
legitimate lower root is presented in Table 
2. 


TABLE 2—Optimum CONSUMPTION LEVELS 





Total 
Per family consumption 
consumption (billion 
(dollars) dollars) 
Regime I $12,857.50 $707.163 
Regime II 12,899.90 709,495 
Maximum Net Gain 2.332 


42.40 





Given the hypothetical values of the 
parameters, the maximum gain from 
paying interest on cash balances is ap- 
proximately $2.3 billion per year. From 
this gain must be subtracted the real re- 
source costs of instituting a payments 
mechanism.‘ In the above example, if these 
costs should exceed $2.3 billion per year, 


5 In his recent contribution on the optimal quantity 
of money, Friedman (1969) using a completely different 
analytic approach, estimated the gross welfare gain 
from paying interest on money to be between $2 and $4 
billion per year, assuming a net rate of return on capital 
of 5 percent. Our own estimates (which are essentially 
illustrative) suggest a similar gain based on a 6 percent 
net return on capital. Friedman goes on to estimate the 
gain using a 17 percent rate of return, and finds the gain 
to range between $60-$100 billion per year. Our own 
calculations suggest that at a 15 percent rate of return 
the gain would be approximately $5-$6 billion per year. 


the society would, of course, be better off 
if no interest were paid on cash balances. 

Given the optimal level of consumption 
in the two regimes, one can calculate the 
optimal transactions and optimal inven- 
tory stocks in the two regimes. Table 3 
presents the figures based on the foregoing 
assumptions concerning the parameter 
values. 

The effects of paying interest on money 
become apparent from Table 3. Brokerage 
transactions are substantially reduced 
while a larger number of commodity mar- 
ket transactions are undertaken. The sup- 
ply of cash balances must be increased by 
over 400 percent with a corresponding de- 
crease in holdings of bonds of about 60 
percent. The increase in consumption from 
regime I to regime IT results in part from 
the fact that nonproductive commodity 
inventories are reduced and shifted into 
productive capital. Further gains are 
achieved through the other components of 
the net profits from overall inventory man- 
agement. In order to make the sources of 
these gains explicit, we present (in Table 4) 
the total income and expenditure flows 
under the two regimes. 

It is clear from Table 4 that the welfare 
gain arising from payment of interest on 
cash balances does not simply come from 
a higher income on a larger stock of pro- 
ductive capital. The example cited sug- 
gests that gains also arise from a reduction 
in the costs of bond market transactions 
which outweight both increased commod- 
ity market transactions costs and the net 
increase in overall inventory management 
costs. 


IV. Further Consequences of the Analysis 


The suggestion of paying interest on 
cash balances has led some economists to 
speculate that individuals would shift 
their entire financial portfolio out of bonds 
and into money. Let us, therefore, look at 
the necessary conditions for bond holdings 


FEIGE AND PARKIN: OPTIMAL QUANTITY OF MONEY 


TABLE 3—OPTMAL TRANSACTIONS AND INVENTORY HOLDINGS 


Regime I: (%m=0) 
Regime It: (fm =r =r} — ar) 
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(n)* (m)* (m)* (B)* (pQ)* (pK)* 
(units) (units) (dollars) (dollars) (dollars) (dollars) 
Per Family 
Regime I 5.28 40.09 952.16 5316.24 160.35 49839.65 
Regime II 1.47 59.56 4290. 50 2051.16 108.29 49891.71 
(bil. un.) (bil. un.) (bil. dol.) (bil. dol.) (bil. dol.) (bil. dol.) 
Totals 
Regime I .290 2.205 52.37 292.39 8.82 2741.20 
Regime IT 081 3.276 235.98 112.81 5.96 2744.04 
TABLE 4—REVENUES AND EXPENDITURES 
(dollars per family) 
Source Regime I Regime II Net Change 
Revenues 
Human Income (F) E $10,000.00 $10,000.00 $ .00 
Income from capital r.(pK)* 7,475.95 7,483.76 + 7.81 
Income from bonds 7(B)* 318.97 123.07 — 195.90 
Income from money rm(M)* 0.00 257.43 +257.43 
Total Revenues $17,794.92 $17,864.26 +$69.34 
Expenditures 
Inventory Management Costs 
ox(pK)* $ 4,485.57 $ 4,490.25 +$ 4.68 
a,(B)* 26.58 10.26 — 16.32 
zq(pO)* 9.62 6.50 — 3.12 
Am MY" 9.52 42.91 + 33.39 
Subtotal | $ 4,531.29 $ 4,549.92 +$18.69 
Transaction Costs 
Bun $ 79.18 $ 21.99 —$57.19 
Bam 8.02 11.91 + 3.89 
Subtotal| $ 87.20 $ 33.90 +$53 .30 
Taxes 
Transfer Taxes 
1(B)* +H rn M)" $ 318.97 $ 380.50 4+$61.53 
Cost of Payment 
Mechanism (rm) $ 0.00 $ 0.00 0.00 
Subtotal] $ 318.97 $ 380.50 4-$61.53 
Total Expenditures $ 4,937.46 $ 4,964.32 +$26.26 
Net Profit Available for 
Consumption Expenditures $12,857.46 $12, 899.94 +$42.48 
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to be positive when interest is paid on 
money. Given the definition of bond bal- 
ances, 


(33) B= 


average bond holdings will be positive so 
long as n>1. When the equilibrium value 
is substituted for n from equation (29), 
the condition becomes 


(34) eu yan >1, 
28» 


which can be written as 


By 
pq/2 


Thus bond holdings will coexist with 
money holdings even when interest is paid 
on cash balances—so long as the cost per 
dollar of money inventories exceeds the 
cost per dollar of bond inventories plus the 
cost per dollar of bond transactions. 

A similar analysis reveals the conditions 
required for money balances to be positive 
in a stationary economy.® Since 


(36) watt 2, 





(35) Om > a + 


2n 2m 


money balances will be positive so long as 
m>n. Zero money balances will occur 
when m=n, i.e., when there is perfect 
synchronization between bond market and 
commodity market transactions. Money 
balances will be positive so long as 


(tm — am + ae) 
(37) 2 oo > 


y= S a) Stg (fm — Gm) b 
Ib q, 


6 B. Pesek and T. Saving have claimed that when in- 
terest is paid on money, real cash balances go to zero. 








or 


(tm — Om + aq) > Ba 


(re — a) — (m~ am) b 





(38) 


Equation (38) states that cash balances 
will be positive so long as the ratio of net 
profit from holding money rather than 
commodities, to net profit from holding 
bonds rather than money, exceeds the 
ratio of commodity market to bond market 
transaction costs. 

Finally, it has been suggested that if 
interest payments are made on money, 
individuals will cease to spend money 
balances. The foregoing analysis suggests 
that interest payments on cash balances 
will induce individuals to hold larger 
average cash balances, but that they will 
spend them more frequently by undertak- 
ing a larger number of transactions in com- 
modity markets. 


V. Summary and Conclusions 


The analysis presented above suggests 
that Pareto-efficiency requires that in- 
terest be paid on cash balances which is 
equal to the rate of return on bonds and 
the net rate of return on capital. This con- 
clusion, which has also been derived from 
the traditional utility maximizing model 
which includes cash balances in the utility 
function, emerges unscathed when the 
problem of determining the optimal quan- 
tity of money is subjected to an extended 
inventory theoretic analysis. The inven- 
tory theory approach makes clear that the 
problem of an optimal money supply is in- 
extricably linked to the problem of optimal 
bond inventories, commodity inventories, 
and capital stock. 

The inventory theory specification of the 
optimal money problem is extremely rich. 
It yields explicit demand functions for 
money, bonds, commodity inventories, and 
capital, as well as expressions for the op- 
timal number of transactions in different 
markets. 

Moreover, the inventory theory ap- 
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proach enables one to examine the explicit 
sources and magnitudes of the welfare 
gain resulting from an optimal money 
policy. The major conclusions concerning 
the effects of paying interest on money 
may be summarized as follows: 


(a) cash balances will increase, 

(b) bond holdings will decrease, 

(c) commodity inventory holdings will 
decrease, 

(d) physical reproductive capital will 
increase, 

(e) commodity market transactions will 
increase, 

(f) bond market transactions will de- 
crease, 

(g) consumption will increase. 


These conclusions are, of course, subject 
to the qualification that the real resource 
costs of instituting an interest payment 
mechanism are lower than the potential 
gross welfare gain from increased con- 
sumption. The analysis clarifies the dis- 
tinction between a) the virtually costless 
process of increasing nominal balances and 
b) the potentially costly process of in- 
stituting a payment mechanism on money 
sufficient to induce individuals to hold the 
socially optimal collection of asset inven- 
tories. One obvious mechanism for paying 
interest on cash balances would be to in- 
duce a steady deflation. Such a policy, 
however, would be very costly both in 
terms of transitional adjustments as well 
as resource costs of continuously changing 
price tags on commodities. A “second best” 
solution likely to be less costly in terms of 
real resources and yet be capable of cap- 
turing a substantial portion of the poten- 
tial welfare gain would be to eliminate the 
present prohibition of interest payments 
on demand deposits and to allow explicit 
payment of interest on bank reserves and 
vault cash. A third solution would be for 
banks to be permitted to issue their own 
competitively produced notes. 

The inventory theory approach to the 


optimal money problem as developed in 
this paper draws explicit attention to the 
capital costs of inventory management as 
well as the capital costs of transacting in 
bond and commodity markets. It still re- 
mains to generalize the model to take ex- 
plicit account of the human income costs 
of transactions, by investigating effects of 
an optimal money policy on the work- 
leisure margin. Finally the model should 
be generalized to introduce risk and uncer- 
tainty so as to capture the precautionary 
and speculative motives for holding cash 
balances. 
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A Utility Theory of Representative 
Government 


By Epwin T. HaEFELE* 


The devolution of economic and political 
meaning to the individual—hence the 
identification of the individual act as the 
source of economic and political values— 
culminated with eighteenth century ra- 
tionalism. It was then that the foundation 
was laid for an economic theory which was 
to dominate the Western world. The politi- 
cal theory of representative government, 
codified by the American Constitution, 
was formulated at the same time. Both 
theories were devised by men who, as 
Lawrence Frank puts it, “... were per- 
suaded by the 18th century belief in the 
rationality of man and accepted proposals 
that emphasized the individual’s capacity 
for acting rationally in pursuing his own 
self-interest and happiness; calculating 
his prospective gains and losses” (p. 809). 

Since that time, the economic theory 
based on personal utility calculations has 
prospered while the political theory based 
on these same calculations has languished 
and is now suspect. This is not to say that 
everywhere men still trust a laissez faire 
market economy while mistrusting repre- 
sentative government. It is to say that 
economic theory, using the concept of a 
competitive market, can explain much 
about economic systems both competitive 
and otherwise, while Anglo-American pol- 


* Resources for the Future, Inc. Special thanks are due 
to Allen V. Kneese and Elizabeth Duenckel of the RFF 
staff for advice, counsel, and much hard work. A note of 
appreciation is due to Eleanor B. Steinberg, who con- 
vinced me not to publish an earlier draft. Orris Her- 
findahl, Dennis Mueller, and Robert S. Steinberg read 
the manuscript and made helpful suggestions for im- 
provement. I am also indebted to one of the reviewers 
for the Farquharson and Shapley references. 
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itical theory, having developed no such 
counterpart concept, has lost its organiz- 
ing principle. 

The loss came very early, for in one life- 
time came the brilliant exposition of 
utility-based political theory, the Federa- 
list Papers; the not-so-“felicific calculus” 
of Jeremy Bentham; and the fatal utili- 
tarianism of J. S. Mill. Utility-based 
political theory died aborning, yet the 
government designed squarely on its pre- 
cepts has prospered for nearly two hun- 
dred years. Prospered because of its 
utility foundation? Prospered in spite of 
its utility foundation? Do we know? 

In 1835, Alexis de Tocqueville was 
clear it was because of its utility founda- 
tion. “If... you do not succeed in con- 
necting the notions of right with that of 
personal interest, which is the only im- 
mutable point in the human heart, what 
means will you have of governing the 
world except by fear?” (pp. 147-48). The 
authors of the Federalist Papers were like- 
wise convinced. Lately the question has 
shifted considerably and split into two 
parts: does representative government 
really have a utility base, and is a utility 
base appropriate for the problems of the 
present? Both questions have important 
practical as well as theoretical significance 
and it may prove useful to review why that 
is so. 

Aggregate measures, whether they be 
GNP, personal income, net social return 
on investment, or whatever, are increas- 
ingly disputed because of the distribution 
or incidence problem. Who benefits and 
who pays now occupy the attention of 
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economists as they turn to questions of 
public goods. Welfare economics has un- 
earthed no answer to the question of 
inter-personal comparisons of utility in 
the absence of a social welfare function. 
The generation of such functions has been 
delegated to the political process, since it 
is the formal social choice mechanism. 
Yet economists have found few political 
scientists interested in undertaking the 
task of explaining precisely how the 
generation occurs. Lacking the explana- 
tion, economists have tried their hand at 
it themselves, notably in the work of 
James Buchanan and Gordon Tullock 
(1965) and Anthony Downs. 

Another economist, Kenneth Arrow 
(1951, 1963) had already explained how it 
is not done and that explanation has had 
more impact than the attempts to explain 
how it is done.! In brief, Arrow was in- 
terested, as were the Founding Fathers, in 
determining collective or social choices 
(choices of public policies or choices among 
candidates for office) on the basis of in- 
dividual (voter) preferences. Arrow set 
up four seemingly reasonable conditions 
which a social choice mechanism should 
be expected to meet and found that, as a 
general proposition, no such mechanism 
could be devised. No one has disproved 
Arrow’s Possibility Theorem, although 
some, particularly Duncan Black (Oct. 
1969), have recently raised some hard 
questions about the relevance of Arrow’s 
conditions. 

Arrow had two parts to his Possibility 
Theorem and much more ink has been 
spilt about the General Possibility Theo- 
rem than about the Possibility Theorem 
for Two Alternatives. Arrow proved that 
the method of majority rule applied to two 
alternatives does satisfy the four condi- 
tions and that the Possibility Theorem for 

1 Tam ignoring here the distinction made elegantly by 


Paul Samuelson between a Bergson social welfare func- 
tion and Arrow’s constitutional function. 


Two Alternatives was, “in a sense, the 
logical foundation of the Anglo-American 
two-party system” (1951, p. 48). The re- 
stricted Theorem has been largely ignored 
by later writers, perhaps because it was 
considered trivial from a social welfare 
function viewpoint. 

Arrow did not pursue the implications 
of his restricted Theorem. His concern 
and the concern of most economists have 
been for the more general problem and, 
implicit in such concerns, the analogy 
with general equilibrium theory in eco- 
nomics. Such concerns and analogy are 
almost demanded by the logic of indi- 
vidual preference orderings and a social 
preference ordering by themselves. 

Such orderings are incomplete postu- 
lates in political terms. For example, take 
the well-known voting paradox ordering 


A B C 
B C A 
C Á B 


by which, with majority vote as the de- 
cision rule, no social ordering can be found. 
Implicit in that judgment is some voting 
matrix to which the preference orderings 
can be related. One such voting matrix is 
as follows (Y=yes vote, N=no vote, sub- 
scripts indicate ordinal ranking of ABC 
by each voter): 








Voter 
Issue 
I II II 
A Y, N; V2 
B Y- Y, N; 
C N3 Y: Y, 


Here we assume each voter will vote for 
either his first or second choice, but never 
for his third choice. This assumption pre- 
serves the cyclical outcome for pairwise 
choices, A preferred to B, B preferred to 
C, and C preferred to A. 

Suppose, however, another voting ma- 
trix which does no violence to the ordinal 
ranking of ABC by each voter: 
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Voter 
Issue 
I II III 
A Y, N; Ne 
B F: Y, N; 
C Y; N: Y, 


Now it seems clear that B will win, since 
Voter I is willing to vote for A, B, or C, 
and in so doing he provides the winning 
margin for either B or C. He prefers B to C. 

Yet another voting matrix with the 
same ordinal? ranking: 








Voter 
Issue 
I Ir Im 
A N: 1 Y; F: 
B Ve Ni Y; 
C Y; N: Yı 


Now it appears that Voters I and II will 
trade votes, defeating both A and B and 
allowing C to win. This results because 
both Voters I and IT have, as a first choice, 
the defeat of an alternative. Thus, though 
ABC are mutually exclusive alternatives, 
trading is possible given the appropriate 
voting matrix. 

These cases are commonplace occur- 
rences in the political arena but they can 
not be examined by looking at preference 
orderings alone. In particular, the analogy 
of a market is particularly inapposite in 
the last example. There is no market 
mechanism by which I can directly ex- 
press the intensity of my dislike for a 
product. The social choice mechanism of 
representative government combines a 
vote matrix with preference orderings to 
allow expression of negative intensities as 
well as positive intensities of preference. 
The use of the combined matrix will be 
shown later to be of value in understand- 
ing the utility mechanism. 

Another reason for economists’ growing 


? Note, however, that now the ranking must be 
strictly interpreted as intensity of preferences, whether 
for or against. Thus Voter I prefers first, A to lose; 
second, B to win; and third, C to win. 


interest’ with collective or social choices 
is the increasing problem of externalities in 
the production process, particularly when 
these are harmful to the public. Air and 
water pollution resulting from man’s 
economic activities are the most visible 
example. If air and water are free goods, 
or nearly -so, then they may be overused 
because private cost calculations do not 
include the costs imposed on other people. 
Hence, as Buchanan and Tullock have 
noted,* the economic basis for taking 
collective actions has shifted from oppor- 
tunities for external economies to conflicts 
over external diseconomies. The import 
of this shift is to focus attention on gov- 
ernmental action rather than on corporate 
action. For, while schemes can be de- 
vised, effluent charges for example, which 
would internalize these costs, they must 
be adopted to be effective. Adoption pre- 
sumes a collective choice and persons hurt 
by this choice will resist it. If the scheme 
is rejected, how are we to judge the rejec- 
tion? Is whatever the political process 
churns out “right” by definition? Some 
social scientists have called this trust of 
the political system into question. Daniel 
Bell asks for a new political theory to 
provide a way of choosing between the 
welfare gains and the welfare losses." 


3 See particularly the work of Robert Ayres and 
Allen Kneese and that of Lloyd Shapley and Martin 
Shubik, ` 

4“... as people get richer, they need to rely less and 
less on their neighbors to cooperate in securing the 
individual benefits of possible joint activities, but they 
may need to rely more and more on some collective 
mechanism to prevent themselves, and their neighbors, 
from imposing mutually undesirable costs on each 
other. ... ‘congestion’ replaces ‘cooperation’ as the 
underlying motive force behind collective action” (1965, 
p- 69). i 

5 “The political tradition from John Locke to Adam 
Smith paved the way for a new society in which rep- 
resentative government and the free market economy 
served as the framework for a system of individual de- 
cision-making based on self-interest and rational choice. 
Can one write a new political theory . . . that deals with 
a service state and a society characterized by a new 
mixture of individual and communal public and private 
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Allen Schick warns that the political 
system may be defective in a manner 
analogous to an imperfect market. He 
notes that since the impact of public goods 
decisions falls unequally on different 
groups, the political mechanism, far from 
providing clear welfare criteria for choice, 
may produce either too much of a public 
good (defense?) or too little (environ- 
mental quality?). Is there no political 
analogue to Smith’s invisible hand? 

-In sum, determining whether or not 
representative government does have a 
utility base and asking whether or not 
such a base is appropriate are both revelant 
areas for study. This paper is mainly 
concerned with demonstrating the utility 
base but does offer some thoughts on the 
latter question, 


I. Representation and Individual Utility 


The link between utility and repre- 
sentation has proved a major stumbling 
block which hinders our understanding of 
the utility base of representative govern- 
ment. That representative democracy, as 
opposed to pure democracy, was necessary 
for effective government was almost self- 
evident in the 18th century. 

James Madison in Federalist Paper No. 
55 expresses the point most succinctly, 
“Had every Athenian citizen been a 
Socrates, every Athenian assembly would 
still have been a mob.” Need it be added 
that Madison’s words relate to informa- 
tion costs, revealed preferences, and the 
lack of a vote-trading mechanism, or that 
modern proposals that everyone vote on 
all issues by electronic processes suffer the 
same defect as the Athenian assembly? 

Arguing the necessity of representation 
on negative grounds does not address the 





decision-making units? . . . where joint decisions are to 
be made, are there clear welfare criteria that justify one 
choice rather than another?” (pp. 699, 977). 


question of the link between individual 
utility and the ,representative, however. 
Furthermore, the contention that the 
representative will be wiser, more judici- 
ous, less swayed by whims of the moment 
—whatever its truth may be—likewise 
begs the question. Let us address it 
directly. 

Consider three men as comprising a dis- 
trict. Two independent issues are posited 
as being important for resolution, and the 
men’s positions on these issues are de- 
scribed by the following combined vote 
and preference matrix:® 








Voter 
Issue 
I It DI 
A Ye Y; Ne 
B Ny Y, Y, 


where again Y is a vote for, V a vote 
against, and the subscripts are the ordinal 
rankings of the issues by each man. In this 
case, all three men rank issue B as more 
important than issue A, Voter I prefers 
the defeat of issue B to passage of issue 
A, Voter II prefers the passage of B to the 
passage of A, and Voter III prefers the 
passage of B to the defeat of 4. 

Two methods exist whereby these men 
may decide these issues. They may meet 
as an assembly; in such case, it is obvious 
that under majority rule, both issues will 
pass (no trades are possible). Alterna- 
tively, they may elect a representative 
(not one of the three voters). In that case 
they face a mutually exclusive choice of 
one of four possible outcomes on the two 
issues. If we display these as alternative 
outcomes with the consequences for each 
voter under each outcome we have: (P 
= pass, F= fail) 

8 In this and all subsequent examples, I assume no 
position on whether a representative should lead or 
follow his constituency. The individual preference order- 
ings and voting positions can be considered sui generis 


or as having been formed from the persuasions of 
prospective or actual representatives. 
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Issue A P P E . E 
Issue B P F P F 
Voter I wins 2 12 none 1 
Voter TI wins 12 2 1 none 
Voter IIT wins 1 none 12 2 


Thus, if a representative were elected on a 
[>] platform, Voter I would win only his 
second choice (passage of A), Voter II 
would win both his first and second 
choices, and Voter III, his first choice 
only. Obviously, Voter II would vote for 
a representative espousing a [p] platform, 
but Voters I and III would be motivated 
to look for alternatives to [$]. No single 
alternative is preferred by both voters. 
We may conclude that [£] would win over 
any rival, and that the perceptive aspirant 
for office will run on this platform. 

Sometimes an assembly outcome de- 
pends on vote-trading in which issues of 
lesser utility are traded for issues of 
greater utility. Consider this rearrange- 
ment of preferences: 





Voter 
I II Tit 
A Y2 Y, Nı 
B N 1 F Y; 


The assembly outcome of this arrange- 
ment would be that issue A passes and 
issue B fails. This results from an at- 
tempted trade between Voters I and III 
(which would result in failing both issues), 
which Voter II prevents by giving up 
issue B (voting N instead of Y), thereby 
keeping Voter I’s Y vote on issue A. 

Under an election process, obviously 
the voters cannot directly trade votes. 
They are again faced with a choice of 
mutually exclusive alternatives. The al- 
ternative outcomes are: 





Issue A P P F F 
Issue B P F P F 
Voter I wins 2 12 none 1 
Voter II wins 12 1 2 none 
Voter ITI wins 2 none 12 1. 


Now, if we are to arrive at the same 
outcome [$] as did the men when meeting 
as an assembly, the path which the choice 
process takes becomes crucial. Proceeding 
as we did before, Voters I and III can be 
attracted to [£] as an alternative to [}]. 
Were [}] to be chosen by one candidate, a 
second candidate could win on a [| plat- 
form, assuming no other candidate runs. 

While it is not remarkable that a path 
can be found, by means of a chain of 
assumptions, which brings us to the solu- 
tion reached through assembly trading, it 
is significant that the chosen path is not 
unlike a two-party system groping toward 
positions on issues. 

Before formulating rules by which that 
path can be specified when more than two 
issues are involved, it may prove helpful 
to explore outcomes of all ordinal permu- 
tations of the [ F ] voting matrix. 
These are shown in Table 1. 

If we view each permutation as a 
separate district, we can see what happens 
when voters in different districts are not 
concerned about the same issues. 

Suppose that the voters from districts 
(permutations) 4, 5, and 6 are now con- 
sidered in terms of three issues, as follows: 








Voter 
Issue 

I It Tid 

District 4 A F, F: N: 
B No Yı Yı 

C 3 3 3 

District 5 A Y; Yı Nı 
B 3 3 3 

C Nı Yo Y, 

District 6 A 3 3 3 
B Fa Y: N. 1 

C Nı Yı Y: 


Tf an issue is not relevant in a district— 
as, for example, issue C in district 4—we 
can ascribe to it the third position in the 
ordinal ranking of each voter even though 
we ascribe no Y or N position. Since we 
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TABLE 1—LEGISLATIVE-ASSEMBLY OUTCOMES 
2x3 Matrix 








*Case 12 Voter Outcomes 





As- Repre- 


Tssue I H IT sembly sentative 








A Y Y N 
B N Y Y 
Ordinal permutations: 
(1) i 1 1 Pass Pass 
2 2 2 Pass Pass 
(2) i 2 1 Pass Pass 
2 i 2 Pass Pass 
(3) 1 1 2 Pass Pass 
2 2 1 Pass Pass 
(4) 1 2 2 Pass Pass 
2 1 1 Pass Pass 
(5) 2 1 1 Pass Pass 
1 2 2 Fail Fail 
(6) 2 2 1 Fail Fail 
1 1 2 l ass Pass 
(7) 2 1 2 Pass Pass 
1 2 1 Pass Pass 
(8) 2 2 2 Pass Pass 
1 1 1 Pass Pass 


Note: *Case designations are formed by counting the 
frequency with which voters appear in the initial coali- 
tions. In Case 12, the only nontrivial 2x3 case, one voter 
is in two coalitions, and two voters are in one coalition, 
hence Case 12. 


have not changed the voting pattern or 
the ordinal rankings, we know the outcome 
in each district (whether decided by elec- 
tion of a representative or by assembly 
action) by reference back to Table 1. 
Thus the representatives from each dis- 
trict, when they meet in a regional as- 
sembly, could be shown as 





Representative 
Issue 
4 5 6 
A F, Y, 3 
B Yı 3 N. 2 
C 3 Ne Yı 


If we use majority rule as the decision 


rule, then the blanks may be replaced, 
plausibly, by N’s, since the outcome is not 
changed thereby. The resulting matrix 


Representative 
Issue 
4 5 6 
Y: Y, N: 3 


has one potential trade (which is blocked 
by Representative 5) and the outcome is 
to pass the first two issues and fail the 
third. 
Were the nine voters to come together 
as an assembly, thus 
Voter 


Issue —— 
I H IH IV V VI VII VIII IX 


A Y, YoMM 3 3 3 
B N2 YoY 3 3 3 Ye Ý% M 
C 3 3 3M % M Y Y 


and the blanks replaced by N’s 


Voter 
Tssue 


I I WIV V VIVI VII IX 





A Yi Yo No Yo Yi NM Ns N Nz 
B No Yi Vi Ns Ns Ns Yo Vo M 
C N Ns Ns Ny Ve Yo M Y F 


again the first two issues pass and the 
third fails, although the process of trading 
which accomplishes this outcome is a little 
more complex. All issues are losing ini- 
tially, but Voter VII must change his vote 
on issue A to block a trade between Voters 
I and III which would cause issue C to 
win. Similarly, Voter IV must change his 
vote on issue B to keep issue C from win- 
ning because of a possible trade between 
Voter ITI and either Voter V or VI. 

While the foregoing illustration may be 
obvious, it does demonstrate that the 
process works across districts without uni- 
formity of issues in every district. 
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Rules for Solution in the 
3x3 Vote Matrix 


Following William Riker in using only 
minimum winning coalitions, only two 
3x3 vote patterns need be considered: 





Case 030 Case 111 
YYN YYN 
YNY YYN 
NYY YNY 


Each case has 216 ordinal permutations. 
(Manipulation of Y’s and N’s are not 
necessary to exhaust the set of permuta- 
tions.) 


Legislative Vote Trading 


Rules for solving the cases considered 
as assemblies are fairly straightforward. 
We assume voting stances are known but 
that relative importance of issues (or- 
dinal ranking) is revealed only by actions. 
The rules are: 

1) Trades take place if, and only if, they 
are mutually advantageous. 

2) Any trader prefers a higher gain to 
loss ratio to a lower one, e.g., will trade a 
third choice for a first choice in preferences 
to a second choice for a first. 

3) Any trade can be reversed (can- 
celled) by a third voter if he can offer one 
of the traders an alternative which is more 
advantageous to that trader and less 
damaging to himself than the trade would 
be. 

4) Bluffs and threats, defined as actions 
which, if taken, would harm the actor, 
are not allowed. 

5) While only ordinal utilities are used, 
it is convenient to set choice 1=choices 
2+3 for all voters. 

6) Majority rule is the decision rule. 

Solutions determined by these trading 
rules were assumed “correct” for the 
purpose of devising rules for selection of 
a representative. 


Rules for Selecting a Representative 
Again we assume that voting stances 


(opinion polls?) are known at the outset. 
The rules determine the decision path: 
1) Start at the nominal outcome, i.e., 
count the votes. As presented here, that 
P 
is always at the vector | P 
P 


2) Select from the remaining seven 
possible vectors, the outcome(s) which 
is (are) most advantageous: 


(a) to the two voters “worst off” in 

P 

the} P 

P 

(b) or, if the two “high?” men are 

tied, to the one low man and 
either one of the high men® 


vector? 


7 Example: Given a vote and ordinal matrix 


Yo Yı Nı 
Y; N: 2 Y 2 
N: 1 Y 3 Y 3 
hence possible outcomes 
P P F F P P- F F 
P F P F P F P F 
P P PaE F F F F 
Voter I wins 23 2 3 — 123 12 #13 1 
Voter IE wins 13 123 3 23 1 12 — 2 
Voter IH wins 23 3 123 13 2 — 12 #1 


Voters I and III are “worst off.” The only vector which 


F 
is mutually advantageous is [e] (If more than one 
F 


vector is possible, all are chosen.) Keep in mind that the 
ordinal ranking measures the importance of the issue to 


Y: 

the voter. Thus E | is interpreted that the voter pre- 
Nı 

fers first the defeat of C, second the passage of A, and 


P 
third the passage of B. If the outcome is | this 





P 
voter wins his second and third choices and not his first. 
8 Example: 
P P F F P P PF F 
P E P F P E P FE 
P P P P F F F F 
13 3 1 — 123 23 12 2 
OB es) ae 3 B 1 R — 2 
23 3 123 13 2 — 12 1 


F 
The vector selected would nl | 
F 
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(i) if more than one vector choice is 
possible, choose the one most 
favorable to the low man? 

(ii) if no such vector exists, choose 
the outcome favored by the two 
high men” 

(c) or, if all three voters are tied, to 
any pair of voters." 


3) If no vector can be chosen under (2), 
then the initial vector is chosen by all 
parties. 

4) If a vector is selected under (2), then 
it becomes one party position. 

5) One other party position is selected 
from the remaining six vectors by choosing 
the vector(s) which adds, and only adds, 
to the winnings of one member of the 
first party (in 2) above). If more than 
one outcome is possible, choose the out- 
come most advantageous to the voter not 
a member of the first party.’” 








? Example: 
PoP F P P F F 
P F P F P F P F 
P P P P F F F F 
23 ë 2 3 — 13 12 B 1 
133 123 3 23 1 12 — 2 
13 3 123 23 1 — 12 2 
P 
The vector selected would ed? | 
F 
10 Example: 
P P F P P F F 
P F P F P F P F 
P P P P F F F F 
13 1 3 — 123 12 23 2 
13 123 3 23 1 12 — 2 
23 3 1233 13 2 = 12 1 
P 
The vector selected would ue | 
F 
1 Example: 
F F P P F F 
P F P F P F P F 
P P P P F F F F 
233 2 3 — 123 12 8 1 
23 123 3 13 2 12 — 1 
23 3 123 13 2 — 12 1 


P 
The vector selected would be] £ | 
F 


6) The two party positions are matched 
and the vector selected which would re- 
ceive the majority vote. (As set up here, 
this will always be the vector selected in 
5) above.) 

7) While only ordinal utilities are used, 
it is convenient to set choice 1= choices 
2+3 throughout for all voters. 

8) Majority vote is the decision rule. 

Results of applying these rules to the 
3x3 matrix are shown in Table 2.1? Several 
items in the results need some explana- 
tion. First, where a bargaining situation 
develops (either in the legislative process 
or in the selection process), the same 
assumption must be used if the two pro- 
cesses are to produce the same result. This 
is not surprising, but does mean that it is 
occasionally possible, particularly in Case 
111, for some of the outcomes to be in- 
terpreted differently. Second, there are 
two permutations of Case 030 for which 
two solutions are possible because of our 
“choice 1 = choices 2+3” rule. 

These two cases are the last vestige of 
the cyclical majority phenomenon. They 
are testimony to the sturdy truth under- 
lying Arrow’s General Therorem. 








2 Example: 
P P F F P P F F 
P F P F P F P F 
P P P P F F F F 
23 ë 2 3 — 123 12 13 1 
13 123 3 23 1 12 — 2 
23 3 123 13 2 — 12 1 


F 
Vector [2] is chosen by one party. Two vectors domi- 
F 


P F 
nate it under the add and only add rule: I? | and [2] 
F P 


P 
The vector selected is [z] 
F 


33 All cases were solved by hand, but to avoid the 
possibility of a shifting premise, computer programs 
were written and the cases solved again. Fortunately, 
the two methods give identical answers. Elizabeth 
Duenckel developed the programs and her help is grate- 
fully acknowledged. 
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TABLE 2—LEGISLATIVE-REPRESENTATIVE OUTCOMES 

















3x3 Matrix 
* * 
e Voter Outcomes > Voter Outcomes 
Issue I I III Legislative Representative Issue I II MI Legislative Representative 
A Y¥Y ¥ W A Y ¥ WN 
B YN Y B ¥ YN 
C N Y FY C Y N Y 
Ordinal permutations Ordinal permutations 
(216 possibilities) : (216 possibilities) : 
Pass Pass Pass Pass 
100 of which Pass Pass 132 of which Pass Pass 
Pass Pass Pass Pass 
Pass Pass Pass Pass 
38 of which Pass Pass 42 of which Pass Pass 
Fail Fail Fail Fail 
Pass Pass Pass Pass 
38 of which Fail Fail 21 of which Fail Fail 
Fail Fail Pass Pass 
Fail Fail Fail Fail 
38 of which Pass Pass 21 of which Pass Pass 
Pass Pass Pass Pass 


Fail) (Pass Pass) (Fail 
2 of which Fail) or, Pass Pass)or{ Fail 
Fail Pass Pass Fail 


Note: *Cases are designated as in Table 1. Cases 030 and 111 are the only two nontrivial 3x3 cases. 


II. The Cyclical Majority Uncycled"* 


While the paradox of the cyclical ma- 
jority has been traditionally posed as in- 
volving mutually exclusive issues—alter- 
native social states, candidates for one 
post, considered without side payments— 
both side payments and independent 
issues have been introduced into recent 
discussion. Arrow comments on side pay- 
ments: 

If, instead of assuming that each indi- 

vidual votes according to his prefer- 

ences, it is assumed that they bargain 
freely before voting (vote-selling), the 
paradox appears in another form.... 

Ii a majority could do what it wanted, 

then it would be optimal to win with a 


M4 James C. Coleman read an earlier version of this 
section and made valuable suggestions for improve- 
ment. 


bare majority and take everything; but 
any such bargain can always be broken 
up by another proposed majority. [1969, 
p. 61] 


We have seen, however, that once 
vote-trading is allowed, the paradox does 
not hold if issues are independent. That 
result is not limited to single-peaked 
preference functions, which Tullock and 
Paul Simpson have investigated; nor need 
it come about because of considerations of 
utility under uncertainty, as in the work 
of Coleman; nor does it depend on the 
existence of a pseudo-price mechanism, as 
posited by Robert Wilson. 

To demonstrate this, let us examine the 
permutation usually considered in a mu- 
tually exclusive issue context as dn inde- 
pendent issue case (using our rules for 
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legislative trading). Changing the vote 
matrix to comply with the assumption 
that each voter votes for his first choice 
and against the other two, we will have 
(majority rule): 








Voter 
Issue 
I H TY Outcome 
A FY, No N; F 
B No N; Y, F 
C N; Y, Ne F 


In order to examine the trading se- 
quence, it will be useful to display the 
subscripts (rankings) separately and con- 
struct a trading matrix: 








Voter 
Issue 
I II III 
A 1 —2 —3 
B —2 —3 1 
C —3 1 —2 


Each column vector shows a voter’s 
trading desires. Applying our rules for 
trading, the voter can trade any cell with 
a negative sign but he will, obviously, 
only trade lower preferences for higher. 
Thus in this display each preference vec- 
tor shows a desire and ability to trade 
either a second or third choice for a first 
choice. Choosing a first trade arbitrarily 
since none is dominant, the trading se- 
quence is illustrated in Table 3. 

Since there is no familiar notation to 
show the trading sequence, it may be 
helpful to describe the process shown in 
Table 3. Starting in Tableau I, and recalling 
that columns represent voters and rows 
are issues, we see that all three issues fail 
initially. Voters II and III trade votes on 
issues B and C (shown by the crossed 
arrows). This trade, if allowed to hold, 
. results in the solution Sı, namely that, 
Voter I would win nothing, Voter II would 
win on his first and second preferences, and 
Voter IIT would win on his first and third 
preferences. 


This trade is not stable, however, as it 
is in Voter I’s best interest (and in his 
power) to reverse the trade by giving up 
his vote on issue C to Voter II so that 
Voter II does not need to trade with 
Voter III. Hence, the S, solution at the 
bottom of Tableau I. 

Tableau II is generated by the S, solu- 
tion, i.e., the issues are now F, F, P, and 
Voter I is shown voting Y on issue C. The 
negative and positive signs in the trading 
matrix are changed accordingly and addi- 
tional trades are sought. There is a possi- 
ble trade (again shown by crossed arrows) 
and this time the potential reversal 
cannot occur. Voter II could reverse this 
trade only if he is willing to give up Voter 
T’s support on issue C. But, since issue C 
is his first choice, he will not be willing. 
Hence, S; is shown as the result of the 
trade between Voters I and II on issues 
A and B. 

Tableau III is generated from this solu- 
tion (S); all issues are now passing, and 
the new trading matrix shows no further 
trades are possible. Three votes are shown 
“circled,” indicating that they are cast Y 
as the result of trades. The result does not 
depend on Voter I being willing to trade 
off both issues B and C to get A. In other 
words, A >B-+-C. He trades off C to keep 
B. When he has B, he can use it to get A, 
which he prefers to B. 


P 
When the solution | has been 
P 
reached, it is stable unless the rule ‘‘choice 
t=choice 2+3” is relaxed. If at least two 
voters think choices 2+3>1, the solution 


F 
could be forced to! F 
F 


When this permutation appears in a 
mutually exclusive context (representa- 
tive rules) the same two solutions appear. 
Displaying the outcomes as before: 
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P P F F P P F F both parties. Only if choice 1> choices 
P F P F P F P E 
P P P P P F č EP F J P F 
2+3 could | P | dominate | F 
1 12 .— 2 13 123 3 23 P F 
1 13 12 123 — 3 2 23 
i — 43 3 12 2 123 23 P 
Thus thelegislativeruleschoose| P jand 
F P 
and noting that] F |is the initial vector, F 
F 5 the representative rules choose | F | This 
p 
we can choose no other vector under rule E 
l F divergence is uniquely determined by the 
2. Hence (under rule 3) | F |ischosenby convenience rule, choice 1= choices 24-3. 
F If this rule is relaxed, the two processes 
TABLE 3—TRADING SEQUENCE 
Vote Matrix Trading Matrix Winning Preferences 
Voter Out- Voter Voter 
I II TII | come I II TIT I II TI 
Tableau I | 
IssueA Y N N F 1 —2 -3 Initial Solution So 2nd 2nd 2nd 
3rd 3rd 3rd 
B N N Y F —2 —3 1 (trade) Sı none ist ist 
2nd 3rd 
Ist 
Cc N Y N F —3—1 —2 (reverse) S 2nd 2nd 3rd 
3rd 
Tableau II 
Issue A Y N N F Ss 
B N N Y | F | —2& —3-~5™1 | (trade) Sa ist ist ist 
C ©) Y N P 3 —1 2 
Tableau HI 
Issue A Y N ©) P —1 2 3 
B Ç) N YIP 2 3 —1 | Final Sp ist Ist ist 
cv wife 3 -t 2 





Note: x indicates trade. 


— indicates a reversal of trade. 


—#- indicates a blocked reversal. 


Each successive tableau of voting matrix and trading matrix is set up on the basis of trading done in preceding tab- 
leau; thus Tableau IT starts at Solution Sz and Tableau ITI at 53. i 

5 Reversal blocked because Voter I can retaliate by withdrawing his support on Issue C (last row). 

b This vote remains a F because it enables Voter I to hold Issue B (second row) so that he can trade it to Voter ITT. 
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chose the same outcome. If choice 1 
P 
>choices 2+3,] P |is chosen. If choice 
P 
F 
1<choices 2+3, | F | is chosen. This con- 
F 
vergence requires an addition to the repre- 
sentative rules to deal with the following 
special case when it occurs. 


PIF 
P || F 
P || F 
a || 23 
1 || 23 
1 JL23 


A more general solution to this problem 
would require additional specified ele- 
ments in each ordinal ranking. That was 
not attempted. 

The other nominally cyclical examples 
(there are a total of 12 in each 216 permu- 
tations) come to a single stable solution 
both as independent issues (legislative 
rules) and as mutually exclusive choices 
(representative rules) and are consider- 
ably less complicated than the example 
presented here. 

A caveat from the real world should be 
issued at this point. The practice of state- 
craft cannot always depend on legislative 
vote-trading or a two-party choice pro- 
cess. When decisions must be made rather 
separately, so that vote-trading possibili- 
ties are reduced, the decision is rarely 
made by simple majority vote. The role 
of the nominating committee as a screen- 
ing device is familiar to all.!5 It was not 
by accident that nominating committees, 


18 Lewis Carroll’s struggles with majority rule in the 
election of new officers at Christ Church College, Ox- 
ford, are recounted by Black (1963). C. P. Snow in The 
Masters gives an accurate picture of the undemocratic 
reality. 


party caucuses, the King’s Council, and 
other devices grew up in Anglo-Saxon 
government to prevent indecision (lack of 
convergence) in governmental processes. 
This growth took place, not in the grip of 
utility theory as did the “democratic” 
elements of the system, but as a historical 
reaction developed during the long and 
bloody struggle for control of the English 
Crown. The early history of the English 
Commons shows it assenting to or re- 
jecting a proposed levy. As the initiative 
gradually passed from King and Council 
to Commons, the utility part of the deci- 
sion process was confined to adjustments 
on local issues. Individual members’ pref- 
erences do not shape the bills involving 
national (rather than local) interests. The 
latter bills were (and are) shaped by party 
leadership. 

W. Bagehot, writing near the middle of 
the last century, is still instructive on the 
point: 

...the principle of Parliament is obe- 

dience to leaders. ... The penalty of 

not doing so is the penalty of impotence. 

It is not that vou will not be able to do 

any good, but that you will not be able io 

do anything at all. If everybody does 

what he thinks right, there will be 657 

amendments to every motion, and none 


of them will be carried or the motion 
either. [p. 141] 


Moreover, there are times when even 
party leadership will not suffice. Writers 
from Aristotle—“the nature of a polis is to 
be a plurality’ —to Coleman?! have recog- 
nized that single issues considered in 
vacuo cannot be resolved by political 
means. 

The knowledge that simple majority rule 
or individual utility concepts cannot be 
used in all matters of statecraft is no 


is“ there is evidence to suggest that when a 
single decision dominates a political or social system, 
... the decision process breaks down; and not only is 
there no “social welfare function,” there is overt con- 
flict...” (p. 1116). 
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different, in principle, than the knowledge 
that the market cannot be trusted to 
establish a competitive price in a monopoly 
situation. 


III. Political Parties and Personal Utility 


Earlier, Arrow’s statement that the 
logical foundation of the Anglo-American 
two-party system could be found in his 
Theorem for Two Alternatives was men- 
tioned in connection with the neglect with 
which the Restricted Theorem has been 
treated. It should now be clearer why the 
theorem is not trivial. If the two alterna- 
tives are not randomly chosen, but rather 
are those two positions, which, when put 
to a vote will result in the same choice as 
that chosen by the voters if they engage 
in vote-trading; then a method of passing 
from individual tastes to social preferences, 
excluding inter-personal comparisons of 
utility, defined for a wide range of sets of 
individual orderings, neither dictatorial nor 
imposed, is representative government with 
a “satisfactory” two-party system. 

The word satisfactory in the above 
statement refers to whether or not the 
party system does tend to choose the two 
positions referred to above. Judging that 
is no simple task. Just as the price of gaso- 
line at the corner station is no test of the 
efficacy of our market economy, neither is 
one issue, one time period, or one area a 
test of whether a two-party system is 
correctly reflecting utilities. 

The proposition, and the rules on which 
it is based, have some strong implications. 
First, they suppose two parties and only 
two. For whatever reasons adopted, the 
single member, single vote constituencies 
in the United States exert a powerful force 
in that direction in any district or state, 
while the state electoral system of voting 
for president is a strong force for the two 
parties to be nationwide.” Second, they 


1” Contrary to popular and Congressional opinion, the 
proposed change from awarding electoral votes on a 


suppose non-doctrinaire parties, capable 
of changing positions to win voter ap- 
proval. While often deplored (but not by 
politicians), the American party system 
qualifies on that count. Third, they sup- 
pose only a limited ability of parties to 
change course once committed in a par- 
ticular election and less than total infor- 
mation of people’s interests. These quali- 
ties are approximately present in nature. 
Fourth, they suppose majority rule to have 
utility for individuals. A recent discussion 
and proof of this proposition is given by 
Douglas Rae and Michael Taylor. Fifth, 
and finally, they suppose that the results 
from the permutations in the 3x3 cases 
are indicative of more general results. No 
proof is established of this supposition, 
although it should not be assumed that the 
set of issues which is important for voter 
preferences is much larger than three. 
Regression equations which explain voter 
and legislator behavior typically contain 
no more than four or five significant in- 
dependent variables.8 

The proposition and rules for electing a 
representative are in sharp contrast to 
any form. of proportional representation, a 
system for reflecting every sizable shade 
of opinion in the legislature.” Yet the 
rules produce the same outcome as would 
occur if everyone were in the legislature. 


IV. Optimality Considerations 


If trading on independent issues and 
selection of candidates by their stand on 
issues are to proceed along optimal lines, 
then the issues must be ‘‘correctly”’ speci- 
fied. Any issue, say, federal aid to educa- 
tion, may be framed in hundreds of differ- 
ent ways. How it is framed determines 





winner-take-all basis, state-by-state to a simple nation- 
wide vote count may greatly imperil the two-party sys- 
tem at the national level. 

18 See the work of Gerald Kramer and of John Jack- 
son. 

18 See Duncan Black (1969) and the work of Ruth 
Silva for modern treatments of this perennial issue. 
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not only which people are for it and which 
against (specifying the vote matrix), but 
also the intensities of feeling pro and con 
(thus providing an input to the ordinal 
matrix). Control over how issues are to 
be framed is a powerful lever; one that is 
almost analogous to controlling the initial 
distribution of income in a market equi- 
librium analysis. 

Let us illustrate this problem by first 
examining an ordinal matrix in which a 
legislature of five members is considering 
Issue A. Each member has his own version 
(bill) on this issue, as follows: 


Members 
Issue nr 

1 2 3 4 5 
Ay 1 2 3 5 4 
As 2 1 2 4 5 
As 3 3 1 3 3 
A, 5 4 5 1 2 
As 4 5 4 2 1 


It is not possible to solve this matrix 
without implicitly assuming some vote 
matrix. Before specifying the vote matrix, 
however, note the possibility of partition- 
ing this matrix on affinity lines (which 
could correspond to party lines, liberal- 
conservative lines, urban-rural lines) : 








Members 
Issue 

1 2 3 4 5 
Ay 1 2 3 5 4 
Ae 2 1 2 4 5 
A; 3 3 1 3 3 
As 5 4 5 1 2 
As 4 5 4 2 1 


Members 1, 2, and 3 show an affinity to 
each other’s bills and an aversion to the 
bills of members 4 and 5. The affinity and 
aversion in this case are reciprocated. 
Now to solve this matrix, we must ask 
only whether the vote matrix of the upper 
left corner has one or more rows of Y’s. 
If it has only one such row (say, A2), then 
this version of the bill will dominate the 


matrix. Suppose, however, the vote ma- 
trix of this partition to be: (where the Y 
subscripts indicate ordinal ranking) 








Members 
Issue 
1 2 3 
A; F, 1 F. 2 Y; 
Ag Y: Yı Yo 
As F: Y, Y; 


Pure bargaining appears to be indi- 
cated here, unless these three members 
belong to one party, and a party caucus 
under established rules of selection (major- 
ity vote, for example) is used to determine 
the outcome. 

We cannot ignore members 4 and 5, 
however. If they are prepared to vote Y 
on their third choice, then the game is up 
and A; will dominate the matrix in the 
absence of pressures external to our con- 
sideration (party loyalty, for example). Is 
A; the “right” choice? 

To examine that question, look at the 
total combined vote and ordinal matrix as 
specified by our assumptions on voting: 


Members 





Issue 


Az Y; Y; Yı Y; F; 
Ag Ns N, Ns Yı Y: 
As Ns Ns Na Y: Yı 


First, although A; is unique in having a 
unanimous Y vote, that fact is not sig- 
nificant. Suppose members 1 and 2 vote 
N on their third choice; A; still dominates 
the matrix. The crux of the matter is that 
only member 3 is in all minimum winning 
coalitions and he chooses A3. 

Still delaying an answer to the question, 
is A; the right choice, let us explore the 
general solution of these matrices with 
mutually exclusive alternatives through a 
series of logical statements: 

1) Any ordinal matrix of n voters which 
displays different versions of one bill A 


364 THE AMERICAN ECONOMIC REVIEW 


can be reduced to an nxn matrix if there 
are different first choices. 

2) If there are fewer than x first choices, 
the matrix can be reduced to a kxn matrix 
where k <n, wherek=1,...—1. 

3) Any such nxn and kxn ordinal 
matrix will have vote matrices which can 
be combined with it. Using majority vote 
as the decision rule, only rows containing 
at least (n+1)/2 (if n is odd) or (n/2)+1 
(if n is even) F votes need be considered. 

(If no row has a majority of F votes, 
there is no version of a bill on the issue A 
which can be passed by the legislature.) 

(If only one row has a majority of Y 
votes, then this is the only version which 
can be passed.) 

4) If two or more rows have (at least) 
a majority of Y votes, selection among 
them takes the following form: 

(a) for kxn matrices (every row 
passing), 

(i) any minimum winning coali- 
tion (MWC) composed only of first 
choices is dominant (there can be no 
more than one such coalition in any 
ordinal matrix). 

(ii) if no dominant row exists, then 
any rows with one or more first choices 
in an MWC should be compared. If 
there are common members of these 
coalitions, the common members will de- 
termine the solution. If the ordinal ma- 
trix of such common members, when re- 
ordered so as to put those members’ 
highest preference on the main diag- 
onal, results in a symmetrical matrix, 
the solution may be indeterminate. 

(b) for nxn matrices (every row 
passing), 

(i) partition the ordinal matrix 
to include only members who are in two 
or more MWCs. If only one such mem- 
ber exists, his choice dominates. 

(ii) if two or more such members 
exist, reorder the ordinal matrix to put 
their highest preference on the main di- 


agonal. If the resulting ordinal matrix 

is symmetrical, the solution may be in- 

determinate. 

(iii) if the resulting matrix is not 
symmetrical, the common members (by 
bargaining, caucus vote, or whatever) 
dominate the nxn matrix. 

It is worth noting that ordinal sym- 
metry in either the kxn or nxn matrix 
denotes a possible cyclical (indeterminate) 
case. Here, however, the meaning of the 
cycle is clear and its lack of decision be- 
nign. It denotes a lack of minimum agree- 
ment on an issue and hence chooses, 
correctly, to pass nothing. The issue is 
excluded from resolution pending a new 
set of legislators or a reformulation of the 
issue which can attract a better clustering 
of interests. 

The same four logical statements can 
be used to describe the actions of a ma- 
jority party in a legislature (if one assumed 
a high degree of party discipline) or of a 
committee system or dominant coalition 
of any kind. To take any number smaller 
than n, however, upsets the notion of 
majority rule; a notion which both Rae 
and Taylor have shown to have a strong 
claim on our rational interests. Thus, such 
decisions have some claim to be the “right” 
ones, and the presence of restrictions 
(committee dominance, for example) which 
exclude some members from the decision 
on how an issue is framed can be suspected 
of turning up with “wrong” decisions even 
though such exclusion is a way to mask 
indeterminate (cyclical) matrices. 

Forming issues in an election, as op- 
posed to formulating a bill in a legislature, 
is a far more- imprecise process. A can- 
didate is, properly, less concerned with 
each issue than in the design of a package 
of issues and a stance of each which will 
win over his opponent’s package. The 
theoretical work of Otto Davis, Melvin 
Hinich, and Peter Ordeshook is particu- 
larly useful in defining candidate strategies 
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and social welfare under various assumed 
distributions. 

A related but separate question which 
has interested many writers, notably 
Black (1963) and Robin Farquharson, is 
the order in which votes are taken on bills 
which are interrelated. Unless one accepts 
party leadership as a guide both for 
candidate strategy and for legislative 
scheduling of voting, both areas can fall 
into indeterminancy under certain pat- 
terns of preferences. 


V. Conclusions 


Dennis Mueller concisely expressed the 
concern of many economists about the 
efficacy of vote-trading, 

... when voters are able to make and 

keep vote-trading agreements, their wel- 

fare will be greater than if no agree- 
ments were made. On the other hand, 
the resulting set of policy decisions will 
fall far short of being in any sense so- 
cially optimal. If the number of voters 
is not so large as to preclude the forma- 
tion of partially stable coalitions, it is 
too small to remove completely the 
monopsony power a voter will be able 
to enjoy over any issue of vital impor- 
tance to him. [p. 1310] 


We have explored the role of party in 
the formation of proto-coalitions and 
vote-trading as the device for producing 
stability of outcomes while avoiding a 
coalition dominant on all issues. In so do- 
ing we reemphasize Madison’s point (in 
Federalist Paper No. 10) regarding repre- 
sentative government as a defense against 
tyranny of the majority. 

The monopsony problem is, however, a 
significant issue in representative govern- 
ment. Cases can be constructed in which, 
in a single legislature, one legislator with 
a strong interest in one bill can trade off 
many other votes to produce a majority 
for his bill. Notice, however, that to do so 
he must be in the number of minimum 
winning coalitions equal to the number of 


votes he needs on his bill. This is not an 
inconsiderable constraint, in theory or in 
practice. 

An additional protection from monop- 
sony power is the bicameral legislature— 
if the districts of the two houses are cor- 
rectly drawn relative to one another. The 
point here is not “one man, one vote” 
since the whole of utility analysis is based 
on this principle,” rather the point is that 
district lines must be drawn so that repre- 
sentative patterns are significantly differ- 
ent in the two houses. What is advocated 
strongly by the lower house representative 
of district A may be safely resisted by the 
upper house senator whose constituency 
includes districts A, B, C, and D. Should 
a majority of these districts be of the same 
mind as district A, is not the senator then 
an advocate also? He is indeed, but if the 
number of senators is sufficiently re- 
stricted (which, in most senates it is not), 
this event happens only when a consider- 
able portion of the state’s electorate is of 
this mind. The case is not then one of 
monopsony power, but simply represents 
an intense minority preference which in 
utility terms may be accommodated 
through vote-trading. A further check 
occurs through executive veto power: the 
executive being the only representative of 
the whole electorate. These matters are 
discussed further in Buchanan and Tullock 
(1962), while Shapley has explored the 
theoretical problem in his formulation of 
compound-simple games. 

There are many peculiar “legislatures,” 
special districts, commissions, and so forth, 
which exist as single houses without the 
check of a second house or of executive 
veto. The political scientist’s intuitive 
mistrust of the use of these devices for 
public decision making is (or should be) 


2 Note the work of J. R. Pole. It should be remem- 
bered that senates were traditionally designed to 
counter the individual utilities reflected in the lower 
houses. 
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rooted in the utility defect which these 
bodies possess. The defect occurs not only 
because they are prone to single dominant 
majorities but also because the two-party 
system does not operate in them. The 
common practice of having the Governor, 
or his appointee, sit on interstate agencies, 
for example, may be “political” but it has 
no connection to the utility concerns 
under discussion here. This practice grew 
up because it was administratively con- 
venient and the issues, in the past, not so 
socially significant. To continue the prac- 
tice now in agencies like interstate water 
resources commissions, or port authorities, 
when the decisions made by such agencies 
are social choices of the most critical 
nature, is not to be countenanced on any 
utility principle. Committee rule. senior- 
ity, and other twentieth century habits of 
general legislatures may be condemned on 
the same grounds. In the best of legisla- 
tures, however, it is difficult to conceive of 
a perfectly competitive vote market, with 
marginal utilities proportional to “prices.” 
The use of the term price has no meaning. 
Perhaps all that can be said is that trades 
take place at the margin for each person, 
ie., that any legislator will prefer paying 
a lower price (changing his vote on an item 
of lesser interest to him) rather than a 
higher price but will always be willing to 
trade so long as the ratio of gain to loss 
is above unity. While I have elsewhere 
demonstrated that the probability of trad- 
ing increases as the number of independent 
issues increases, it does not follow that 
prices therefore tend to approach marginal 
conditions, for there remains no compara- 
bility among utilities. 
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International Trade and Capital Mobility 


By Ernest NADEL* 


It has long been recognized that com- 
modity movements and factor move- 
ments are, to a degree, substitutes for 
each other in international exchange (see 
Carl Iverson, Mountifort Longfield, James 
Meade, Bertil Ohlin, John H. Williams). 
Yet, until recently, the dominant theory of 
international trade, the Heckscher-Ohlin 
(H-O) model, had been rather thoroughly 
analyzed under the rigid assumption of 
the immobility of factors. Only in 1957, 
with the publication of Robert Mundeil’s 
important article, was capital mobility in 
a H-O model explored. This paper pre- 
sents a fuller treatment of capital mobility 
in the H-O model. We discuss the model 
under conditions of tariffs on goods flows 
and taxes on capital relocations. 

Nations may trade by exchanging goods 
or by exchanging their relatively abundant 
factors which produce those goods. We 


demonstrate that the substitutability be- 


tween these two avenues of exchange con- 
tinues to hold even under conditions of 
tariffs and taxes. The dynamics and 
equilibria are demonstrated, showing that 
a nation will pay for its imports either 
through exports of goods or through earn- 
ings on foreign-placed capital, not through 
both of these methods. Tariffs and tax 
rates will dictate which will occur, i.e., 
tarifis and taxes will be shown to affect 
the pattern of trade, not merely the quanti- 
ties of commodities traded. 

We also correct a hitherto general and 
unrecognized error. We show that the 
levying of a tariff does not necessarily 
generate a relative price differential (of 
final goods prices) between the trading 
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countries equal to the tariff proportion. 
The relative price differential will often be 
less than the tariff proportion, and this 
holds even though the good is still im- 
ported into the country. Further, con- 
trary to previous results (see Ronald 
Jones 1967), we show that, generally, a 
tariff-cum-tax levy will not result in the 
complete specialization of production. 


I. Introduction to the Analysis— 
A Substitutability Theorem 


In the standard H-O pure barter theory 
of international trade, the goods exports 
of one country are exchanged for the goods 
exports of the other. In his article, Mun- 
dell discussed the effect of capital mobil- 
ity in such a model. Capital mobility is 
defined as a relocation of capital (ma- 
chines) from one country to the other 
accompanied by a repatriation of foreign 
earnings. His analysis opened up a new 
area of analysis of exchange between 
nations. In the normal H-O model, a 
country exports the goods in whose pro- 
duction its relatively abundant factor 


- is relatively intensively used. Mundell 
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showed that the exact same free trade re- 
sults, in terms of equilibrium price ratio, 
factor rewards, and consumption levels, 
can be achieved by a nation exporting its 
relatively abundant factor itself instead of 
exporting its final consumer good. 

In this paper, we continue to consider 
the human factor of production, labor, to 
be immobile. (The immobility of all labor 
implies ‘also the immobility of the locus 
of consumption in that owners of capital 
are themselves part of the labor force. 
Thus, the repatriation of foreign earnings 
can be viewed as an implication of the 
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assumption of labor immobility, and not 
as a separate, additional assumption it- 
self.) 

We will employ the two-country (H, F), 
two-good (steel, cotton), two-factor (capi- 
tal, labor) model, with constant returns to 
scale in production, exactly identical pro- 
duction functions in each country, and no 
reversals of factor intensity occurring. 
Steel is always capital-intensive, and 
country H is initially endowed with a rela- 
tive abundance of capital. 

The consideration of capital mobility 
in effect turns the model into a three-good 
model. In the analysis which follows, these 
three goods are: steel (the home country’s 
“natural” export good under conditions of 
capital immobility); cotton (the home 
country’s natural import good under con- 
ditions of capital immobility); and capital 
services (a once-and-for-all relocation of a 
stock of capital being equivalent to a 
continuous flow of the services of that 
capital). 

Assuming repatriation of foreign earn- 
ings, we will discuss the three basic pat- 
terns of exchange between the two nations 
that may occur: 


Pattern 1: Country H can import cotton, 
and pay for it by exporting steel. No 
capital services need be traded. (This 
could be shown by production at P in 
Figure 1; consumption is at point C.) 

Pattern 2: Country H can import cotton, 
and pay for it by exporting capital 
services. No steel need be traded. 
(This could be shown by production 
at J in Figure 1, consumption at C.) 

Pattern 3: Country H can import steel, and 
pay for it by exporting captial ser- 
vices. No cotton need be traded. 
(This could be shown by production 
at N in Figure 1, consumption at C.) 


Combinations of these patterns are 
possible, such as importing cotton and 
paying for it by exports of steel and capital 


tnt Cetin O; 





Oy T, Tatton 


FIGURE 1—REPRESENTATION OF EQUILIBRIUM 
DURING FREE TRADE 


services. Our analysis will deal mainly 
with the simple patterns discussed. 

Although our model is a three-good 
model, it will be shown that, except for 
razor’s edge cases, only two of the three 
goods will be traded internationally. And, 
in those razor’s edge cases, (i.e., when the 
tariff and tax levels happen to satisfy a 
certain relationship), all three goods could 
enter international trade, but it would not 
be necessary that they do so. Trade in 
only two goods will always suffice. 

When analyzing the effects of tariffs 
and taxes, it will be shown that it is in- 
correct to assume that the post-interfer- 
ence trade pattern will be similar to the 
pre-interference pattern. 

We will first briefly summarize the 
Mundell analysis demonstrating the sub- 
stitutability between goods flow exchange 
and factor relocation exchange between 
nations. Then, we will use this “‘substitut- 
ability theorem” (our name for the central 
proposition, but the analysis essentially 
duplicates Mundell’s), to investigate fully 
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the consequences of interferences due to 
tariffs and taxes on foreign earnings. 

With no domestic capital invested in the 
foreign country, free goods trade equi- 
librium will be as shown in the following 
diagram. 

TT is country H’s transformation curve. 
Production is at P, consumption at C. 
Country F’s transformation curve is #é. 
Again, country F’s production and con- 
sumption are also at P and C, respectively, 
considered relative to the origin, Or, of 
country F. PD of steel from country Z is 
exchanged for DC of cotton from country F. 

RR is the Rybczynski contraction (ex- 
pansion) line, for the price ratio given by 
the slope of PC. At that price ratio, if 
there is a capital outflow (inflow), the 
transformation curve of H contracts (that 
of F expands); in so doing, at its point of 
intersection with RR, the slope of the new 
transformation curve is equal to the slope 
of PC. Of course, as capital moves, say, 
from country H to country F, the two 
changing transformation curves continue 
to be tangent to each other along RR, 
with a slope that of PC. Production in 
both countries therefore will change in a 
southeasterly direction. World produc- 
tion is unchanged. 

For barter trade with factor immobility, 
country H would export PD of steel in 
return for imports DC of cotton. If in- 
stead exchange were to take place via a 
relocation of capital, a solution would, as 
Mundell showed, be as follows. Let 2Z 
represent the Engel curve, for price ratio 
given by slope PC, for those consumers in 
country H who do send their capital to 
country F. The curve ZZ crosses the ex- 
pansion line RR at M which is the final 
production point in the two countries. The 
boundary TT contracts to TT; sim- 
ilarily é# expands to tntm. Let Ky represent 
the implicit volume of capital relocation. 
Therefore MB of cotton plus BC of steel 
will represent the interest earnings on K m. 
Furthermore, MB of cotton plus BC of 


steel represents the exact composition of 
consumption these capital exporters desire 
because by construction of ZZ, the differ- 
ence between C and M represents desired 
consumption of capital exporters, at un- 
changed goods and factor prices. 

Thus, factor relocation can generate the 
exact same results as free trade in goods 
with factor immobility; the only differ- 
ences are that the distribution of the loca- 
tion of capital among countries is different 
and that there is a continuous (one-way) 
repatriation of foreign earnings, instead of 
a continuous (two-way) goods flow. But, 
in terms of factor rewards (i.e., rentals 
on capital, which are not the same as rates 
of return on capital), relative prices, and 
hence consumption loci, the two methods 
of exchange are identical. Notice, too, that 
in the factor relocation case no barter ex- 
change occurs between the two nations, in the 
sense that imports are paid for out of foreign 
earnings, and not by an equivalent amount 
of final goods exports. Aside from the 
repatriation of foreign earnings, the two 
nations are self-sufficient. 

(Fhe reason why the two nations can 
become self-sufficient is to be found in the 
Rybczynski theorem. Under free trade, 
country H produces more steel and less 
cotton than it desires; and vice versa for 
country F. The relocation of capital 
causes cotton production to increase and 
steel production to decrease in country H 
and vice versa in country F. These output 
changes adjust so as to satisfy domestic 
demands so that eventually the need for 
imports fall to zero.) 


Effects of Tariffs and Taxes 


We can now proceed to analyze the 
effects of tariffs and taxes. As already 
shown, goods flow and factor relocation are 
substitutes. It turns out that tariff and 
tax interferences create incentives which 
will dictate, via profit maximizing be- 
havior, whether goods flow or factor relo- 
cation will take place. These incentives 
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will determine which of the three patterns 
of exchange discussed above will actually 
occur. (To avoid irrelevant complications, 
we will assume that the government re- 
distributes the taritf or tax proceeds back 
to its citizens.) 

Beginning with a situation of free goods 
trade, we consider the effects of country H 
imposing a tariff (100 r percent) on cotton 
imports. No tax is imposed on foreign 
earnings, and it is also assumed, tempo- 
rarily, that purchases of foreign goods paid 
for out of repatriated earnings are exempt 
from the tariff applicable to commercial 
trade. As Mundell has shown, the tariff 
interference would raise the price of cotton 
in country H, so long as cotton is imported, 
i.e., so long as barter trade exists. And, by 
the Stolper-Samuelson theorem (see Wolf- 
gang Stolper and Paul Samuelson), a 
higher price of cotton means a lower rental 
to capital. (The opposite price and factor 
reward movements occur in country F. 
The rental on capital is a unique, mono- 
tonic function of the relative goods price; 
because production functions are the same 
in both countries, this rental price func- 
tion is the same in both countries.) Thus, 
there is an incentive for capital to move 
from country H to country F, i.e., capital 
relocation becomes preferable to goods 
trade. The capital outflow will cease when 
prices and hence rentals on capital are 
again equalized in the two countries. But, 
so long as barter trade exists, prices in the 
two countries will differ by the amount of 
the tariff. So, for rentals on capital to be 
equalized, barter trade must disappear; 
the two nations must become self-suff- 
cient; we must reach the factor relocation 
solution. 

One such solution (as shown by Mun- 
dell) is represented by production point M 
in Figure 1, which implicitly reflects the 
transfer of an amount of capital K x. 

Actually, if purchases of foreign goods 
paid for out of repatriated earnings are not 
subject to the tariff, any point along RR 


southeast of (and including) point J in 
Figure 1 is a possible equilibrium produc- 
tion point. This can be shown as follows. 
At unchanged terms of trade, with pro- 
duction at P, country H is willing to ex- 
port some steel (PD) in return for some 
imports of cotton (DC). As capital moves 
from country H to country F, country H 
is able to purchase cotton out of its 
repatriated foreign earnings. Also, as the 
capital relocation occurs, production of 
steel falls and that of cotton rises in 
country H. Thus, excess demand for 
cotton falls. Eventually, as capital relo- 
cates, all the excess demand for cotton is 
exactly satisfied by the repatriated earn- 
ings. This occurs at point J. For a reloca- 
tion of a quantity of capital equal to or 
greater than that implicitly represented by 
production point J (i.e., Ky of capital), 
there is no longer any need for country H 
to export steel to pay for desired cotton 
imports: i.e., there will no longer be any 
strict barter trade. 

We now examine what occurs when the 
tariff on imported cotton goods also ap- 
plies to the purchases of cotton goods out 
of repatriated earnings, i.e., when there is 
no exemption. This of course is what 
normally occurs when an import tariff on 
cotton is levied. 

In this case, so long as cotton imports 
are coming into country H from country 
F, the tariff will be applied to them. If the 
tariff is effective, it creates a relative price 
differential between the two countries, 
hence a rental on capital differential as 
well. So long as this occurs, capital will 
continue to move from country H to 
country F. Capital will relocate between 
the two countries until there no longer are 
any imports of cotton into country H, since 
the tariff applies to imports of cotton only. 
This will occur when production point N 
is reached, reflecting a relocation of Kw 
of capital from country H to country F 
(Kw>Kx). Until production point WN is 
reached (at unchanged terms of trade), 
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there will always be a desire to import 
cotton into country H. But, by the 
Rybczynski Theorem, when point N is 
reached, the excess demand for cotton in 
country H falls to zero. At that point, VC 
of steel are the only imports into country 
H, NC of steel also being equal-to the 
rental on Ky of capital placed in country 
F. When point N is reached, the old free 
trade equilibrium results are restored.} 

Thus, even when 7 applies to all cotton 
imports, a capital relocation can occur 
which will create a successful “evasion” 
of the tariff. The escape valve is a change 
of trading pattern, with country H be- 
coming an importer of steel, rather than 
a exporter of steel. There is a switch from 
the first pattern of trade described in 
Section I to the third pattern. Thus, Mun- 
dell was correct in his paper when he sug- 
gested that so long as purchases out of 
foreign earnings are subject to the tariff, 
the free trade results will be disturbed. 
However, he did not consider the possibil- 
ity of the “switching” of trade patterns 
described above. Of course, with the 
switching possible, purchases of steel out 
of foreign earnings are not subject to the 
tariff, because there is no tariff on steel. 

This evasive switch of trading pattern 
is rendered impossible if the tariff applies 
to all foreign goods entering the home 
country—cotion or steel; it is also impossi- 
ble if a tax is levied directly upon foreign 
earnings. We now turn to analyze these 
cases. 


II. Conditions for Capital Relocation and 
Correction of a Fundamental Error 

We must first consider the general re- 
lationship that obtains in this model be- 
tween differences in relative prices be- 
tween the two countries and differences in 
real rentals on capital between the two 
countries. This is the familiar factor 

1 It is possible that position N could not be achieved, 
in that it may lie off the diagram, below the horizontal 


axis. In this case, specialization in cotton production 
would occur. Position M can always be reached. 


price/goods price relationship implicit in 
the technology we are assuming, and a 
reflection of the Stolper-Samuelson theo- 
rem. This relationship holds so long as 
specialization is incomplete in the two 
countries. 

Because we are assuming identical tech- 
nologies in the two countries, a difference 
in relative prices in the two countries 
creates (or, is accompanied by) a differ- 
ence in real rentals on capital in the two 
countries. 

We shall adopt the following symbols: 


P¢=nominal price of cotton (For 
simplicity, we may assume 
that both countries use the 
same nominal currency 
standard, e.g., dollars. The 
nominal price would then 
be the dollar price.) 

Ps=nominal price of steel 

p=P./Pc=relative price of steel in 
terms of cotton 
r=real rental on capital in 
terms of cotton 
R=nominal rental on capital 
=r: Pe 
dx/x=the proportional change in 
the variable x 


Making use of the magnification effect 
discussed by Jones (1965), (dr/r)/(dp/p) 
=a>1. (This technological relationship 
is expressed in terms of the good cotton. 
There is no loss in generality in doing so.) 
Furthermore, dR/R=dr/r+dP¢/Pe. 

We begin with a situation of free trade 
and no home capital placed abroad. 
Country H initially exports steel in return 
for imports of cotton. 

We will consider the case where the 
home country levies a tariff of 1007 per- 
cent on all imports, cotton and steel, into 
country H and also levies a tax of 1002 
percent on the earnings of any capital that 
is placed in the foreign country. 

Now, the tariff will initially raise the 
price of cotton in country H. 
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(Initially, the price of steel does not 
change, i.e., dPs/Ps=0.) , 

This in turn leads to dr/r=adp/p 
=—ar, and dR/R=dr/r+dP¢/Pe= ~ar 
-+r7= —r(a—1) <0, becausea>1,7>0. 

For ease of exposition, we hold foreign 
prices and foreign rental on capital con- 
stant. (This is hardly crucial at this point, 
for what we are actually concerned with 
are differences in prices and rentals be- 
tween the two countries.) 

Because of the tax (100¢ percent) on 
foreign earnings, the rental that home 
capitalists can earn by sending their capi- 
tal abroad changes by — 100 percent. But, 
the tariff causes dR/R=—r(a-—1) in 
country H. The tariff-cum-tax combina- 
tion will cause a capital outflow from 
country H to country F only if the fall in 
the nominal return to capital at home is 
larger than the decrease in the net return 
earned by home capitalists who would in- 
vest abroad; 


ie if ~—rla—-i)<—4, 


l 
— <a—1i>0 


7 


Thus, we have derived the condition for 
an induced capital outflow consequent to 
levying a tariff-cum-tax combination. Cap- 
ital will relocate from country H to coun- 
try F if t/r<a—1. (If t/r=a—1, home 
capitalists will be indifferent as to where 
they place their capital. Hence here, and 
throughout the paper, we have used only 
the inequality conditions. In our example 
of the previous section, with ¿=0, we had 
t/r=0/r <a—1, so that the tariff (-cum- 
tax) combination did indeed cause a 
capital outflow.) 

We can also specify the equilibrium 
conditions that must hold when the capital 
relocation ceases. Net nominal rentals to 
home capitalists must be equal in the two 


countries. The gross foreign rental is held 
constant at its free trade level, by assump- 
tion. Thus, compared to free trade magni- 
tudes, the rental to home capitalist in- 
vestors abroad will change by dR/R=t. 
This must be equal to the change in the 
nominal rental to capital in country H. 

Assume for now that only cotton is im- 
ported into country H. (Below, we will 
present the necessary conditions for this 
to occur.) Thus, dP¢/Pce=r, (i.e., the 
relative change in the price of cotton in 
country H, relative to its free trade level, 
and hence also relative to the unchanged 
price of cotton in country F, will be 
exactly equal to the tariff proportion.) Let 
dp*/p represent the proportional change 
in the home relative price of steel that 
will have occurred once equilibrium is 
reached. (Thus dp*/p also represents the 
final equilibrium relative price differential 
between the two countries.) 

We again express the change in the home 
nominal rental: 





R r Pe p 


In equilibrium, we must have 


dp* 
AEE ee 
i.e., 
dp* t+r 
$ = a 


Summarizing, we have the following: 
For a capital relocation to occur, we 
must have t/r<a—1. 
Once equilibrium has been restored 
(when the capital relocation has ceased), 
we must have dp/p*= —(i-+7)/a. 


Normally, it is assumed that a tariff of 
100r percent will cause a relative price 
differential in equilibrium of dp*/p=—r. 
By our analysis, this implies dp*/p=—r 
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= —(¢+7)/a. This implies t/r =a 
—1. However, this contradicts our con- 
clusion that for a capital relocation to 
even occur we must have t/r<a—~1. 
Clearly, an impasse has been reached. 

We have come to the crux of a very 
important issue. If capital relocation is to 
occur, and incomplete specialization is 
also to be retained, and an equilibrium 
state is to be finally reached, the relative 
price differential will be equal to the 
tariff only if {/r=a—1. However, we have 
seen that the condition for a capital relo- 
cation to occur in the first place is t/r <a 
—~1. 

The problem can be demonstrated in 
another way. By the Stolper-Samuelson 
theorem, and given our assumptions about 
the production functions in the two coun- 
tries, there is a unique relationship be- 
tween relative price differentials and rent- 
al on capital differentials between the two 
countries, so long as specialization is in- 
complete in the two countries. When a 
country levies a tariff (1007 percent) and 
a tax (100¢ percent), it seeks to generate 
a relative price differential of 1007 percent 
and a relative nominal rental on capital 
differential of 100¢ percent. It is only by 
chance that the tariff and tax levied will 
be related to each other in the exact pro- 
portion that the technology (i.e., the 
Stolper-Samuelson theorem) necessitates. 
If that fortunate situation does not occur, 
something in the system must “break 
down.” 

It was Jones (1967) who first recognized 
the existence of this impasse. Until his 
analysis, no writers? had worried about 
the constraints that technology (i.e., the 
Stolper-Samuelson theorem) imposes on 
the system when tariffs and taxes are 
levied. Jones’ resolution of the difficulty 


2 One can safely say that practically all writers in 
trade theory have implicitly assumed the joint effec- 
tiveness of any combination of tariff and tax (except in 
the cases of totally prohibitive tariffs or tariffs on non- 
imported items). 


was to state that it must be incomplete 
specialization which breaks down, one or 
both countries being forced to specialize 
in production. When this happens, the 
Stolper-Samuelson theorem no longer im- 
poses the constraint of the magnification 
effect. With incomplete specialization gone, 
we can no longer require that in equi- 
librium dp*/p= —(t-+7)/a. 

Jones’ resolution, although it does over- 
come the impasse, is not in general the 
correct one—i.e., market forces will not in 
general bring us to his solution. Instead, 
the resolution which we present not only 
resolves the impasse, it is also the solution 
which market incentives will dictate. (The 
Jones solution is correct, and is brought 
about by market forces only if steel is 
eventually imported into the country and 
the point N (Figure 1) lies off the diagram. 
However, with a uniform tariff on all im- 
ports, steel is never imported into the 
country. The Jones analysis, however, did 
not consider a uniform tariff levied on 
cotton and steel imports.) 

We attempt to show that as a result of 
an induced capital relocation incomplete 
specialization does not break down. In- 
stead, we show that relative goods prices 
in the two countries will not differ by the 
amount of the tariff—they will differ by 
less. This is rendered feasible because the 
pattern of international exchange is drasti- 
cally altered. Before the capital relocation 
both goods, steel and cotton, enter into 
trade. In such an instance, relative prices 
must differ by the amount of the import 
tariff. But, because of the capital reloca- 
tion, one of the final goods, steel or cotton 
as the case may be,’ no longer enters into 
international trade (i.e., we change from 
pattern 1 of trade, to patterns 2 or 3, cf. 
Section I). 

Of course, the nominal prices of the 
good that remains internationally traded 


3 This depends on the relationship between the tariffs 
on steel and on cotton. With a uniform tariff, steel dis- 
appears from trade. See more detailed results below. 
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do differ by the tariff magnitude as be- 
tween countries. But relative prices do not 
have to differ by ihe magnitude of the 
tariff. 

Essentially, the error others have made 
is to assume what the final pattern of in- 
ternational exchange will be like, i.e., 
similar to the pattern observed before 
capital mobility and the presence of 
tariffs and taxes are considered. What we 
show is that such an assumption is, in 
general, not valid. The pattern of trade 
must come out of the analysis—it must 
not be assumed. What we will show below 
is that the tariff and tax parameters will 
actually determine what that pattern will 
be like. 

We will substantiate these propositions 
more fully below. At this point we will 
present a diagrammatic summary of our 
results. 

In Figure 2 we have drawn a line with 
slope a—1. The locus of positive ¢ and 
7 that country H can set is the entire 
(first) quadrant. For any combination of 
t and r lying above the line with slope 
a1, capital relocation will not occur. For 
any combination oi ¢ and 7 lying below the 


line, capital relocation will occur (because 


t/t <a—1). 

Let V be one such latter point, repre- 
senting a combination of a tariff of 1007, 
percent and a tax of 100ż, percent which 
will lead to capital relocation. We can 
show what the final equilibrium relative 
price dp,/p will be when the capital relo- 
cation has stopped, i.e., dp,/p= (to +7»)/a. 

To show dp,/p cn the figure, draw a line 
through V having a slope of —45°. That 
line crosses the line t/r=a—1 at A. The 
abscissa of point A is dp,/p=(t+7)a 
(=CB=OE). 

Also notice that dp,/p=OE<OD=7,, 
i.e., dpo/p <r». 

We can also show another interesting 
result. We can show that the change in the 
real return to capital is greater than 100¢ 
percent. If we measure the change in the 





FIGURE 2— EQUILIBRIUM MAGNITUDES AFTER 
CAPITAL RELOCATION OCCURS 


real return to capital in terms of cotton, 


(=) =a (7) = EF (on the figure) > t, 


Ye 





Thus, if capitalists consume only cot- 
ton, their real return falls by an amount 
greater than the tax on foreign earnings. 
And, even if they consume only steel, we 


get 
drs dp 
= e-o ($) = z4 > ty 


8 





Thus, no matter what their consumption 
pattern is like, the real return to capital 
will fall as a result of the tax-cum-tariff 
combination, and it will fall by more than 
the rate of tax on foreign earnings. 


II. Equilibrium After Factor Relocation 
Algebraic Presentation 


Before we derive any further results we 
must demonstrate that what we said 
happens actually does happen, i.e., we 
must show that, when t/7<a—1, incom- 
plete specialization does not disappear, 
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but instead the induced capital relocation 
causes a change in the trading pattern, 
country H no longer exporting steel, and 
the relative price differential between the 
two countries being less than the tariff. 

We begin with a situation of free goods 
trade, and no initial capital relocation. 
Production is represented by P in Figure 
1. Country H imports DC of cotton and 
exports DP of steel. Now country H levies 
a tariff on all goods imports of 1007 per- 
cent, and a tax on the earnings of capital 
placed in the foreign country of 100¢ per- 
cent. All foreign earnings are repatriated. 

If t/r>a—-1, no capital relocation 
occurs. The tariff raises the price of cotton 
in country H by 100r percent, but the 
difference in nominal returns to capital 
between the two countries is less than 
100¢ percent. 

If t/r<a—1, capital relocation occurs. 
The price of cotton in H rises by 1007 per- 
cent. By the Rybczynski theorem, be- 
cause of the capital relocation, production 
of cotton rises and that of steel falls in 
country H. The opposite occurs in country 
F. The excess demand for cotton to be 
imported into country H falls. Country H 
now pays for its imports of cotton partly 
through its earnings on foreign capital, 
partly through its exports of steel. As 
capital continues to relocate, exports of 
steel continue to fall. Eventually, exports 
of steel are zero, and the value of cotton 
imports is exactly equal to the value of 
earnings on foreign placed capital. At that 
point, we have the price of cotton 100r 
percent higher in country H than in coun- 
try F and the price of steel equal in the 

_two countries (because country H was 
exporting steel). But there still is an in- 
centive for more capital to move to coun- 
try F (i.e., the capital market is still not in 
equilibrium). As this relocation continues 
the production of steel falls further in 
country H, thus giving rise to a demand to 
import steel into country H; i.e., the price 


of steel begins to rise. However, steel will 
not be imported into country H until the 
price of steel there rises by 1007 percent 
because there is a tariff on all imports, 
steel as well as cotton. 

As the price of steel rises in country H, 
the relative price of steel in terms of 
cotton rises too. This raises the real and 
also the nominal rental to capital in 
country H. This reduces the incentive for 
capital to move to country F. As soon as 
the price of steel rises sufficiently to make 
the relative prices in the two countries 
differ only by (f+-r)/a<r, the capital re- 
location ceases. At that point, the net 
nominal returns to home-owned capital 
are equal in the two countries. No more 
capital leaves country H. We have (+7) / 
a<r because we began with a situation 
where t/t <<a—1.) 

We can see how the pattern of trade has 
changed. Country H now imports cotton, 
but pays for it through capital exports, 
not steel exports. The nominal prices of 
cotton differ by 1007 percent between the 
two countries. The nominal prices of steel 
differ by less than 1007 percent, the price 
of steel being higher in country H. Never- 
theless, steel is not imported into country 
H because of the tariff on all imports. 

Actually, the tariff and tax incentives 
create a situation analogous to that of 
capital immobility—except that now steel 
is in a sense immobile (not by assumption, 
but by market forces) instead of capital. 

Before we present a diagrammatic illus- 
tration of the equilibrium after factor re- 
location in the presence of tariffs and 
taxes, we can derive some more algebraic 
results. 

We can analyze the impact of differential 
tariffs on cotton imports and steel im- 
ports. Let these be represented by rç and 
ts. Let 100¢ percent again be the tax on 
foreign earnings. We can demonstrate a 
relationship between rc, rs and ¢ which 
will determine, under conditions of capital 
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relocation, whether country H, in final 
equilibrium, will be importing cotton or 
steel and which good will disappear from 
international trade; i.e., we can show the 
conditions necessary for pattern 2 or 
pattern 3 type of exchange to occur (see 
Section I). 

We saw above, tkat for re=rs>0, é>0, 
the equilibrium differential in relative 
prices was dp/p=—(i+r7)/a. Now, dp/p 
=0Ps3/Ps—dP¢/Pc= —(t+1) /a. For TS 
=r, we had dP¢/Pc=t. 


ed oe 

















Ps p Po a 
te 1)-—# 
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But, capital relocation occurs only if 
t/r<a—1, i.e. r(a—1)>t. Therefore, 
dPs/Ps= [r(a—1)—#]/a>0; also, dPs/Ps 
=r — T /&a—t/r=r— (r+ t)/æ<rT, sor 
>dPs/Ps>0. 

Thus, if rs=rc=7, steel is not imported 
into the home country, because the do- 
mestic price of steel is less than 10075 per- 
cent greater than the foreign price. Steel 
would be imported if rs were lowered to 
the point where rg was less than the dif- 
ference between home and foreign prices, 
ie., if rs < [re(a—1) —#]/a. 

Thus, for a situation where capital re- 
‘ location occurs steel will be the only good 
imported into country H if 


t.<[rela—1)—t]/a 


What this means in terms of the capital 
relocation process described above is as 
follows. Initially, country H imports cot- 
ton and exports steel. After the tariffs and 
tax are levied, capital relocates to country 
F. Eventually, the point is reached, be- 
cause of the Rybczynski effects, where no 
steel is exported. Cotton imports are paid 
for totally out of earnings on foreign- 
placed capital. But the capital relocation 
continues beyond that point, because the 


capital market is not yet in equilibrium, 
giving rise to an excess demand for steel. 
The price of steel rises in country H. It can 
rise no higher than (1+75)P§ When P 
reaches (1+75)P§, steel starts being im- 
ported into country H, as well as cotton— 
both imports are paid for out of capital’s 
foreign earnings. But, the capital reloca- 
tion does not cease, because relative prices 
differ between the countries by an amount 
sufficient to retain the incentive for capital 
relocation. 

Again, by the Rybczynski theorem, the 
capital relocation causes an increase in 
production of cotton in country H. This 
means that as capital moves to country F, 
desired cotton imports fall. Eventually 
these desired cotton imports fall to zero, 
domestic production of cotton in H having 
expanded sufficiently to satisfy domestic 
demand. But capital continues to relocate 
beyond the point where cotton imports 
are zero, because relative prices haven’t 
changed. As the capital continues to move, 
cotton production increases in country H. 
This causes. an excess supply of cotton, 
which lowers the price of cotton to PË 
<(1+7c)P§. When P# falls low enough 
so that the relative price differential be- 
tween the countries has narrowed so as to 
cut off the incentive for capital relocation, 
capital relocation ceases. And, at that 
final equilibrium, steel is the only good 
being imported into country H. 

We can now summarize our algebraic 
results: 

A capital relocation will occur if 
t/te<a-l1. 

If t/re<a—1, cotton will be the only 
good imported into country H if rs 
> [re(a—1)—#]/a, and the equilibrium 
production point will be “in the vicinity” 
of J in Figure 1. Furthermore, we will 
have dp*/p=—(t4+7¢)/a>—rTe: also, Ts 
>dPs/Ps= [re(a—1) —t]/a>0. 

If t/Te <a—1, and Trs< [ro(a— 1) —t] 
/a, steel will be the only good imported 
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into country H, and the equilibrium pro- 
duction point will be “in the vicinity” of 
N in Figure 1. Furthermore, we will have 
dp/p*=—[rstt]/(a—-1); also, dPc/Pe 
= [ttars]/(a—1) <re. 

Notice four more particular results: 

If ro=t, a capital relocation occurs 
only if a>2. 

If there is an undifferentiated tariff as 
between cotton and steel (i.e.,7s=7¢), and 
if t/r¢<a~—1, cotton will be the only im- 
ported good, because rs > [re(a—1) —t] /a. 

If rs=0, and t/r¢ <a—1, steel will be 
the only imported good because rs 
< [re(a—1)—#t]/a. 

Even if ¢=0, rg>0, re >0, capital re- 
location will occur but the real rental on 
capital will still fall in country H. 


Geometric Presentation 


We must now show what the equilibrium 
looks like, diagrammatically, for a com- 
bination of 7 and ¢ such asis represented by 
V in Figure 2. With a tariff r, (uniformly 
applied to steel and cotton imports) and a 
tax on foreign earnings t, we know from 
our previous analysis that the final equi- 
librium price differential dp/p between the 
two countries will be dp*/dp= (t,+7,)/a 
=W. : 

In Figure 3, we show the equilibrium for 
country H; P is the production point dur- 
ing free goods trade; C is the consumption 
point. (We hold the foreign price ratio 
constant, for ease of presentation.) 

If we were to consider the case of a 
tarif of W=~—dp*/dp=(t+7.)/a, with 
capital immobility, we would end up with 
production at P’ where the slope of the 
transformation curve at P’ is (1+W) 
times the slope at P; consumption would 
be at C’; EE, which runs through P’ is 
parallel to PC, and its slope is equal to the 
foreign price ratio. At the point C’ a 
domestic community indifference curve 
crosses EE and has a slope of (1+W) 
times the slope of EE. 





The solution in our capital relocation 
case is very similar. We know that the 
domestic price ratio will differ by W from 
the foreign price ratio. So, through P’ we 
draw the Rybczynski line R’R’. Domestic 
production will be on R’R’, southeast of 
P’. Each point on R’R’ represents some 
quantity of capital outflow; that capital 
will earn returns abroad, which will be 
taken home in the form of cotton. These 
returns must be added to domestic produc- 
tion to get domestic production plus for- 
eign cotton earnings. At C’, where EE cuts 
an indifference curve with a slope equal to 
(1+-W) times the foreign price ratio, we 
get the equilibrium consumption point; to 
find the production point, we draw a hori- 
zontal line through C’, which cuts R’R’ at 
F. The production point Y is on a new 
contracted transformation curve T'T”. 

If there were differential tariffs set (rs, 
To), such that 7s < [re(a—1) —#]/a, so that 
capital relocation occurred and only steel 


Steel R 


FIGURE 3—EQUILIBRIUM WITH TARIFFS 
AND TAXES 
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were imported into country H, equilibrium 
would be at W’ in Figure 3, i.e., at a point 
on R’R’ vertically below C’. It is possible 
that point N’ could not be reached, i.e., 
that country H might end up specializing 
in cotton. Point Y can always be reached, 
i.e., there is no chance of specialization oc- 
curring if equilibrium is to be at F. 

That the EE line should have the exact 
same slope as the foreign price ratio is not 
at all random. It is dictated by the tech- 
nology. It is a reflection of the duality of 
simple general equilibrium models, of the 
intimate relationship between the Ryb- 
czynski and Stolper-Samuelson theorems. 

The algebraic proof of this is somewhat 
arduous. It can be shown intuitively as 
follows. P’C’ is the home country’s budget 
constraint, before capital relocation, ex- 
pressed in terms of foreign prices. The 
capital relocation merely causes iden- 
tically opposite production changes in 
both countries, leaving the foreign valua- 
tion (ie., in terms of foreign prices) of 
domestic income unchanged. 

Thus, any position of final consumption 
(utility) achieved through restrictions on 
barter-goods trade can be achieved 
through restrictions on factor-relocation 
trade. (Furthermore, government revenue 
is exactly the same in the two cases.) The 
“substitutability” between the two con- 
tinues to hold. The introduction of factor 
mobility does not increase the optimiza- 
tion potential a nation has when it seeks 


to interfere with barter goods trade under 
conditions of capital immobility. What 
capital mobility does is provide a potential 
method of frustrating the intended results 
of attempted interferences in the barter 
trade flows. 
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Peasants, Procreation, and Pensions 


By PuL A, NEHER* 


The neoclassical theory of population 
employs cost-benefit analysis to predict 
the size of family which fertility decision 
makers desire. While the theory has not 
been articulated in detail, its broad out- 
lines have been made clear enough to guide 
the formulation of testable hypotheses.’ 
Roughly put, the theory treats children as 
producers’ and consumers’ durable goods, 
yielding a stream of benefits which are 
compared with a stream of costs. Births 
occur if the present value of the benefits 
exceeds the present value of the costs. 

The theory has been used by Malthu- 
sians to rationalize the casual observation 
that population growth rates increase dur- 
ing the early stages of economic develop- 
ment and then, perhaps, fall later on as 
even higher levels of per capita income are 
attained. The implications of this behavior 
have been explored in dynamic as well as 
static macroeconomic models.” 

As useful as these models have been in 
improving our understanding of growth 
and development processes, it must be said 

* Associate professor of economics, University of 
British Columbia. I am grateful for discussions with 
Keizo Nagatani, John Cragg, and Anthony Scott, and 
for comments by an anonymous referee. 

1A widely available statement of the theory is in 
Milton Friedman (pp. 207-11). Harvey Leibenstein (pp. 
159-70), outlines the theory in the context of economic 
development. Examples of empirical applications are 
found in Gary Becker and Theodore Shultz. 

2 John Buttrick (1958) has made population growth 
endogenous in Robert Solow’s model. Richard Nelson 
used a Malthusian approach in formulating his well 
known “low-level equilibrium trap.” Jiirg Niehans 
extends Nelson’s model to allow for capital accumula- 
tion. John Conlisk explores a fascinating model which 
is related to Niehan’s. Buttrick’s (1960) contribution is 
similar to Nelson’s and is an excellent exposition of the 
Malthusian model. Eric Davis and Robert Merton 
have explored the implications of Malthusian popula- 


tion growth for the optimal time path of saving in a 
growing economy. 
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that the underlying Malthusian theory of 
population lacks precisely formulated mi- 
cro-foundations. These foundations are 
important for familiar reasons. First, they 
are required to sharpen the predictive ac- 
curacy of the theory itself. Second, they 
must be secured before effective popula- 
tion control schemes can be devised. 

Until recently, the population control 
effort has focused on devising inexpensive 
and morally acceptable birth control 
measures. Yet the demographic history of 
France and Ireland suggests that these 
measures are not necessary conditions for 
population control.’ They are probably 
not sufficient conditions either. People 
must want to reduce desired family size. 
Modern birth control measures simply 
make it easy to do.* 

If parents believe they can make them- 
selves better off by having large families, 
they will do so. If economic considerations 
impinge on fertility decisions, public policy 
measures designed to lower fertility rates 
are likely to fail unless they strike directly 
at basic economic motives for having 
children. Thus, propaganda and pills alone 
are unlikely to have a major impact on re- 
ducing fertility if it is clear to family plan- 
ners that they can improve their condition 
by having more children. 

A major motive for having children in 
primitive societies is the pension motive. 
Parents invest in their children by bearing 
their rearing costs in anticipation of re- 
tirement when their children, in turn, will 
support them. I supress other motives for 
having children and thereby sacrifice a 


3 For other examples, see E. A. Wrigley. 
4 Leibeinstein is a major proponent of this view (see 
p. 159). 
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large measure of realism in an effort to 
gain precision. I shall make a number of 
simplifying assumptions in addition as I 
go along—some of them are quite drastic. 
What emerges is an economic theory of 
population in a primitive economy which, 
however abstract and unrealistic, seems to 
illuminate fundamental dimensions of hu- 
man fertility in societies where children 


commonly provide for their parents during 


their retirement years. The model is 
thoroughly neoclassical; no new concepts 
are involved. I am trying to forge a new 
tool of analysis, but with off-the-shelf 
components. 

The pension motive for having children 
will be examined in the context of a primi- 
tive economy and a natural life cycle of 
dependent childhood, productive parent- 
hood, and dependent grandparenthood. 
The life cycle gives rise to an optimal stock 
of children from the parents’ point of view 
and they control their fertility accordingly. 
The optimal stock of children is associated 
with an optimal lifetime consumption pro- 
file which is calculated on the assumption 
that future births are exogenous events. 

I shall be analyzing a primitive economy 
where the only property is land, and the 
rights to it are vested in families or ex- 
tended families. People do not, as individ- 
uals, have a claim on property income, 
nor do they have a claim on the fruits of 
their own labor. Income is distributed in 
accordance with a sare alike ethic whereby 
all members of the family have equal claim 
to the product whether they work or not. 

I assume further that goods cannot be 
carried forward through time. Parents 
cannot provide for their unproductive re- 
tirement years by storing goods. Thus, the 
only way for parents to consume while re- 
tired is by means of an income transfer 
from the working generation. This trans- 
fer is assured by the share alike ethic 
which serves as an unwritten and continu- 
ing intergeneration contract whereby the 
workers agree to support the retired. 


If fertility were exogenous, and a con- 
stant force, there would be no decisions to 
make. Life cycles would simply repeat 
themselves as exact replicas of one another. 
But fertility is a decision variable in the 
model which I shall set out in the next 
section. People can make themselves, and 
future generations, better or worse off, by 
controlling their fertility. What will they 
do? 

How do egoism and shortsightedness 
bear on the fertility decision? 

What is the consequent optimum size of 
family, in equilibrium, from the point of 
view of the independent decision maker? 
Ts there “overpopulation” in some sense, 
and is it significant due to the pension mo- 
tive alone? 

How might feasible institutional reform 
impinge upon the fertility decision? Would 
the introduction of alternate sources of 
pensions significantly reduce the pension 
motive for fertility? 

These questions are explored in subse- 
quent sections, followed by some highly 
tentative conclusions. 


I. The Model 


Imagine a continuing (extended) family 
unit composed of three equally spaced 
generations: grandparents (G) who have 
retired and perform no economic func- 
tions; parents (F) who work a fixed 
amount of land; and children (S) who, 
like the grandparents, are dependent on 
the working parents. The total population 
(P) equals S+-F+G. The passage of a unit 
of time turns children into parents, parents 
into grandparents, and grandparents into 
their graves. Simultaneously, a new gen- 
eration of children appears. 

I assume that the fertility decision is 
made and effected by the parents at the 
instant they move into the parent genera- 
tion. The parents thus look forward to one 
full period during which they work and 


5 One can think of land as a composite, non-augment- 
able non-labor input. 
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their children are dependent, and one full 
period during which their children work 
and they (i.e., the parents) are dependent. 
These two periods are followed by a third 
during which the children of the original 
parents are dependent grandparents. 

The consequences of a fertility decision 
thus span three periods, but the parents 
are dead during the third. Nevertheless, 
parents may have some concern for the 
state of the world after they are dead, 
while their children are still alive. To allow 
for this possibility, I designate a utility 
function which embraces the three periods 
during which the children will live. The 
parents’ egoistic utility depends upon their 
own consumptions (and, because of the 
share alike constraint, everyone else’s too) 
during the first two periods. The parent’s 
concern for the future is represented by 
the utility of consumption enjoyed by 
their children (and everyone else) during 
the third period. I assume that utility is 
additive, so the parents choose to have the 
number of children (S1) which will maxi- 
mize® the following utility function, where 
D and E represent discount factors: 


(1) U = ul) + Dulce) + E-u(cs); 
w(c)=p>0; uw") =n' <0 


The constraints are production condi- 
tions, the share alike ethic, the fertility of 
future generations and interperiod mor- 
tality. 

The production relation, X =/(F), has 
the traditional form with first increasing 
and then decreasing marginal returns to 
labor as more labor is added to the land. 
It is illustrated in Figure 1. Note that 
the marginal product of labor (w) equals 
the average product of labor (X/F) 


6 To preserve simplicity, I assume that Sı is a con- 
tinuous and unbounded control variable. The skeptical 
reader can set up the problem with Sı as a discontinuous 
and bounded control. The results are substantially the 
same. 


where labor’s average product is a maxi- 
mum. 

The share alike ethic has the obvious 
implication that the consumption effects 
of fertility behavior are felt equally by 
everybody, not just by the parents. 

The fertility of future generations is in 
the hands of future parents and exoge- 
nous to the current period decision 
makers.’ 

Interperiod mortality is represented 
by p, the probability that a child ($) 
will live long enough to become a parent 
(F) and by g, the probability that a 
parent.(F) will live long enough to be- 
come a grandparent (G). For example, 
F,= pS; and G;=qF:= pqS1, where the 
subscripts refer to periods. 


These constraints are summarized in 
equations (2) through (4). Fixed and 
exogenous variables are denoted by a 
superscript bar. 


Xi JE 

(2) a = — = 
Pi Sı + fi + Gi 
X Si 

(3) a Mm we INO Sat 
Pa Sot pSit qhi 
x S2 

(4) ect FS) 


Pa F S+ PSs + pgs 


The share alike ethic compels the first 
period product (X1), produced by the 
existing parents (Fj’s), to be shared alike 
with the retired grandparents (Grs) and 
however many children (Srs) are chosen. 
First-period consumption (e) falls as Si 
rises. 


(5) yeaa | 


7 There seems no very good way to make future 
fertility endogenous. One possibility is the game- 
theoretic approach. See Edmund Phelps and R. A. 
Pollak. But that is another exercise. 
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The first-period consumption conse- 
quences of fertility are illustrated by the 
dotted c: line in Figure 1. Starting with a 
point like M (ignore the c* line for now), 
maximum c; is obtained by having no 
children (S1=0); having more reduces per 
capita product. 

Second-period per capita consumption 
increases as more workers are added so 
long as labor’s marginal product, w, ex- 
ceeds per capita consumption, c=X/P, 
(not per worker preduct, X/F). 

dcz b 

(6) dS, Pr (w — Ca) 

Starting at point M, second-period con- 
sumption, denoted by the dotted cz line, 
is zero if S,=0. It rises with increased fer- 
tility up to point N where the marginal 
contribution of en additional worker 
equals average consumption (w:= c), and 
then falls. 

Third-period per capita consumption 
falls with larger numbers of first-period 
children. A given amount of third-period 
product yields less per capita consumption 
if it must be shared with a larger retired 
generation. 


(7) ee ee 


A necessary condition for a maximum 
U with respect to S; is that dU/dS; vanish. 


a nla 
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FIGURE 1 


Using (5), (6) and (7), along with (1), the 
condition is 


where the superscript hat denotes a value 
associated with utility maximizing by the 
parents. Equation (8) is the condition for 
economic equilibrium. 

The expression appears less formidable 
when applied to a steady state, or Golden 
Age,® marked by a stable and stationary 
population.’ These conditions imply con- 
stant product, steady per capita incomes 
(and utilities) and an unchanging marginal 
product of labor (w). For a Golden Age, 
(8) is written 


1 
(8) a= (1+ pD + pqE)” 


where the asterisk denotes a Golden Age 
value. 

This condition is still not readily in- 
terpreted. However, I note that consump- 
tion per capita is related to output per 
worker in a Golden Age by the equilibrium 
demographic structure of the population. 
Specifically, since F*/P*= p/(1+p+ pq), I 
can write 


(9) e-—* (=) 
1+p+pq \F 


This is the c* line in Figure 1. Note that c* 
reaches a maximum value where w= X/F. 

Using (9) and (8’), I obtain an expres- 
sion relating output per worker to labor’s 


8 A Golden Age is identified in modern growth liter- 
ature as a balanced growth state where every variable, 
if it grows at all, grows at the same proportional rate. 
Here, a Golden Age refers to a constant population 
with each generation proportional in size to every other. 

? Demographers call a population stable if its demo- 
graphic structure is unchanging. A stationary population 
has constant numbers. See G. W. Barcley. 
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marginal product 


(10) gt =J- (=) 


F 
fee POT 
D i+p+ pq 
Jn <9, Jz>0 


This equation combines conditions for 
economic equilibrium (the parents are 
satisfied with the size of the oncoming gen- 
eration), and demographic equilibrium 
(there is a Golden Age where the popula- 
tion is stable and stationary). 


If. The Golden Rule of Fertility!’ 


Equation (10) relates the Golden Age 
values of wand X/F. If J=1, the Golden 
Age population enjoys the maximum sus- 
tainable level of per capita income at point 
M in Figure 1. There, c¥=c**, F*¥ = F** 
and P**=(1-+p+p9)F**. The double- 
star denotes a Golden Rule value. Each 
generation of parents can say “we are pro- 
creating for future generations as we 
would have had past generations pro- 
create for us.” 

The value of J depends upon interperiod 
survival rates (p and q) and the discount 
factors assigned to future utilities (D and 
E). The value of J will equal unity if 


atm 2E 
1+ pq 


Then the Golden Rule is being observed. 
Clearly, a sufficient condition for com- 
pliance is that D= E=1. This means that 
parents weigh equally their utilities while 
working and retired and that they have an 
equal regard for their children’s utility. 


(11) D 


10 Compare Phelps’ “Golden Rule of Procreation.” 
The concepts are related but derived in different con- 
texts. Phelps’ Rule is for a dynamic Golden Age with 
capital accumulation and children valued, in part, as 
consumption good. My Rule is for a static Golden Age 
where children are valued solely as an investment for 
pension purposes. 


Such farsightedness (D=1) and altruism 
(E=1) harmonizes the self-interest of in- 
dividual parents and of the continuing 
family. 

Curiously, generalized discounting of the 
future (E<D<1) can be consistent with 
the Golden Rule. For example, if =q 
=E=1/2, then J=1 if D=9/10. How- 
ever, there is no uniform, non-zero, rate of 
discount (r) consistent with the Golden 
Rule. If D=i/(itr) and E=1(1-+7)?, 
(11) holds only if r=0. 

But suppose parents care not at all for 
their children apart from sharing alike with 
them while alive so that Æ equals zero. 
Suppose further that D equals one. Then 


of SES 
1+p+ pq 


and the corresponding Golden Age will be 
marked by “overpopulation” with labor’s 
marginal product less than its average 
product. But the degree of overpopulation 
may or may not be “large,” depending on 
the nature of the production function and 
the magnitude of intergeneration mor- 
tality. 

I have been working with a utility func- 
tion in which the quality of life (consump- 
tion per capita) alone counts. But it may 
be that children yield a flowof consumption 
delights for their parents and are therefore 
valued for themselves." In that case, the 
maximizing behavior of parents results in 
overpopulation in the sense I have used it. 


<1 


The analogue in growth theory is well known. 
Altruism and farsightedness will lead private savers 
toward a “consumption turnpike” along which con- 
sumption per head is the sustainable maximum. See 
Samuelson (1965). 

12 For example, if p=q=1/2 then J=6/7. If the pro- 
duction function is of the form X=L?/(A+B-L), 
then L**=(4/2B)¥8 and (X/L)** =(2/3)(A/2B)™, 
But if J=6/7, then L*=(8A/13B)"8 and X/L* 
= (13/21)(84 /13B)8, The ratio of the latter X/L to 
the former is 0.995. I would judge overpopulation to be 
“small” in this case. 

13 This is a common assumption in the literature. See, 
for example, Becker (p. 211) and Phelps (p. 181). 
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It is left to the reader to insert children as 
an argument in the utility function and 
work out the consequences. 


HI. A Fundamental Marker Failure 


It is well known that economic inef- 
ficiency is likely to occur if the costs and 
benefits relating to a decision are not 
wholely internalized to the decision mak- 
ing unit. It was found in the preceding 
section that the Golden Rule will be vio- 
lated if parents are farsighted with respect 
to their retirement years (D=1) but ne- 
glect the welfare of those who live on after 
the parents die (#=0) but who, neverthe- 
less, are affected by the parents’ fertility. 

Except in societies which practice in- 
stant reincarnation,’ I suspect that people 
have little regard for the world subsequent 
to their own deaths so that the special 
case where D=1 and £=0 particularly 
merits attention. To simplify matters 
even further, I set p=g=1 (no inter- 
period mortality). 

The intemporal consumption oppor- 
tunities were derived in Section I and ap- 
pear in Figure 1 as the dotted cı and cz 
lines. The initial point is M which is now 
interpreted as a Golden Rule point. Will 
the Rule be violated or will the current 
generation of parents choose to just re- 
place themselves? 

The consumption information in Figure 1 
is translated into Figure 2 where it appears 
as the dotted consumption opportunities 
line (labelled cc). Starting from the Golden 
Rule consumption point at M, the current 
generation of F’s can get more cı at the 
expense of c up to the point where cı 
= X,/(FitG,). Moving the other way, 
they can get more cz at the expense of cı 
up to the point where w= cz. 

The current generation of parents will 
choose to just replace themselves, staying 
on the Golden Rule path, only if a=e: 


4 By instant reincarnation, I mean a return to the 
world as an S just after having been a G. 





FIGURE 2 


=c** maximizes the two-period utility 
function, equation (1) with E=0 and 
D=1. This function can be drawn as a set 
of intertemporal indifference curves, sym- 
metrical about a 45° ray out of the origin 
with slopes 


des a 
dey H2 


At the Golden Rule point, M, c1=c, so 
that m= ug and 


The Rule will be violated unless the slope 
of cc=1 at M. 

The slope of cc at M is found by dividing 
(6) by (5), observing that Pi=P, in a 
Golden Age and setting p= 1. 


dcz we — c* 





dc 1 c 


Per capita consumption and per worker 
product are related by (9). With p=q=1 


1 (=) 
c® = —e a, 
3 \F 
If, in addition, the Golden Rule is being 


observed, (X/F)**=w** so that w** 
=3-c** and 
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de,  3c** — c** 5 
dey cr 





is the slope of cc at M. 

I conclude that the Golden Rule will be 
violated. At point M, technology and the 
share alike ethic permit parents to trade 
off one unit of consumption in the first 
period for two in the second. But they are 
prepared to trade even. Second-period 
consumption appears relatively cheap to 
them and they will opt for more of it by 
procreating in excess of Golden Rule stan- 
dards, driving cı below c** and c above it, 
moving along cc to point Q. The family 
moves toward an ‘‘overpopulated” con- 
dition. 

I shall not trace out the adjustment 
path. That is a very difficult task, even in 
this simple model.! However, the eventual 
equilibrium must satisfy (10) which, with 
p=q=D=1 and £=0, reads 


Gr) 
wt = — [— 
3 \F 

Per capita consumption falls short of its 
maximum sustainable (Golden Rule) value. 

Why does this overpopulation occur? 
After all, the parents are constrained by 
the share alike ethic. Maximizing their own 
utility must have a salutory effect on 
everyone else’s utility. Or does it? The 
trouble is simply the fact of human mor- 
tality and that people tend to discount the 
state of the world subsequent to their 
deaths. In this case, having children im- 
poses costs on the parents when they are 
parents, generates benefits when the par- 
ents have become grandparents, and im- 
poses costs once again after the original 
parenis are dead and their children have 
become dependent grandparents. The pri- 


1 The adjustment path is described by a third (at 
least) order difference equation. The path is convergent 
for specifications of the adjustment process which put 
realistic upper and lower bounds on the control variable 
Sı. Otherwise, the population is likely not to converge. 


vate fertility decision makers (parents) are 
able to externalize some of the costs of 
having children to future generations by 
dying. The private cost of having children 
falls short of the social cost, if we can 
think of the continuing family unit as the 
“society.” This illustrates once again the 
fundamental market fatlure which exists 
when the consequences of current deci- 
sions carry beyond the decision makers’ 
planning horizon. In this case, the welfare 
of the children when retired, of their 
children, and of their children’s children 
are not taken into account. 


IV. Private Property and Other 
Social Contrivances 


If the pension motive for having children 
is strong, one wonders how the desired size 
of family would change if alternate sources 
of pensions were available. 

Share alike distribution of family prod- 
uct is an obvious method for ensuring that 
the retired have income during their re- 
tirement years. A major rationale for the 
share alike ethic may be precisely because 
it leads to automatic pensions in a world 
where interperiod storage of goods is im- 
possible and financial markets are not de- 
veloped. But suppose that institutions of 
private property and market contract 
spring up to link together contemporary 
families and to provide intergeneration 
contracting through marketing of con- 
tracts for delivery of goods in the future 
(pensions). Highly developed institutional 
forms are not required to perform these 
functions. A changeover to vesting the 
ownership of land in individuals rather 
than continuing family units will do the 
trick. The retired gradually sell off titles 
to their land to working generations in re- 
turn for goods. The working generations 
have an incentive to buy the land, for they 


t! Note that this occurs independent of “like father, 
like son” effects. This model takes the fertility of future 
generations as exogenous. 
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look forward to trading their land for goods 
during their own retirement years. The 
current purchase of Jand with goods im- 
plies the future delivery of goods for the 
working generation when they retire. 

Money is an alternate social contriv- 
ance. Workers buy money from the re- 
tired in exchange for goods in anticipation 
of selling the money for goods while re- 
tired. The current purchase of money with 
goods implies the future delivery of goods 
for the working generation when they re- 
tire. 

The impact of these alternate pension 
schemes on desired family size depends 
critically upon the extension of the market 
beyond the family unit. Even if the share 
alike ethic has withered away, the pen- 
sion motive for procreation will remain if 
the “market” for money or land is internal 
to the family. In that case, parents will 
perceive the possibility of improving the 
terms on which they can trade land (or 
money) for goods to their children, if they 
have more children (at least up to a point). 

The pension motive disappears, how- 
ever, if markets extend beyond the bounds 
of the family unit and if the share alike 
ethic is abandoned. Then having children 
imposes rearing costs but confers no bene- 
fits on the parents. Some other motive 
would have to account for a continuing 
population. 

Traditional ways are not easily given 
up, however, and new institutional forms 
are not likely to be adopted unless it ap- 
pears advantageous to do so. In particular, 
the social contrivances I have mentioned, 
private property and money, will not 
spring into existence spontaneously. And 
even though there may be a collective will 
to reduce population size, and even 
though these contrivances may serve that 
end, parents may persist in providing 
their pensions in traditional ways if their 
children are good investments compared 
with available alternatives. How do chil- 


dren compare as investments with land or 
money? 

Consider the simplest case: no inter- 
generation mortality, no discounting of 
retirement utilities and no weight given to 
the future after death. What is the two- 
period consumption rate of return in 
equilibrium on land and money? 

These contrivances give rise to a trans- 
fer of goods from working to retired gen- 
erations which simulates a costless carry 
forward of goods. The workers can trade 
one for one, consumption now for con- 
sumption in the future. 

But note that the two-period consump- 
tion rate of return on children is also zero, 
under equilibrium conditions in the same 
model. This is clear from the cı= c, prop- 
erty in any Golden Age and the assumed 
Jack of time preference. 

I conclude that the individual fertility 
decision makers will perceive no clear ad- 
vantage from abandoning the use of their 
children for pension purposes, if the al- 
ternatives are private property or the use 
of money, and the share alike ethic will 
survive. 

Perhaps other alternatives would be 
more attractive. Suppose, for example, 
that money bore a positive rate of interest. 
By money, I mean assets issued by agents 
outside the primitive society: interest 
bearing liabilities of public or private 
financial intermediaries. I shall call these 
liabilities “bonds.” An example would be 
deposit accounts in cooperative credit 
unions which mobilize saving in a primi- 
tive rural sector for investment in a mod- 
ern industrial sector. 

If bonds were available to a share alike 
society, would parents desire to reduce 
their family size? The answer is yes—the 
good asset (bonds) drives out the bad as- 
set (children). An initial Golden Age, be- 
fore the introduction of bonds, is depicted 
at point M in Figure 3. The return on 
children is zero reflecting time preference. 
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FIGURE 3 


Now introduce bonds which bear a posi- 
tive interest rate. Point M is no longer 
consistent with utility maximizing, for 
parents will perceive the possibility of gen- 
erating investable funds by having fewer 
children and trading those funds forward 
at a positive rate of interest. The decline 
in fertility is denoted by a movement along 
cc from M to S. The corresponding cı and 
G, are consumptions that would be en- 
joyed if bonds were not purchased. But 
now the c in excess of c* can be traded 
forward by buying bonds and a new con- 
sumption point achieved at R, with cz 
>c and the return on children equalized 
with the return on bonds. 

This is the reaction of the first genera- 
tion of parents subsequent to the introduc- 
tion of bonds: fertility is reduced below 
Golden Age levels. I infer that subse- 
quent generations will not be satisfied to 
procreate at levels which would maintain 
population size. The population will 
wither away unless there are other motives 
for having children. 


V. Conclusions 


Few economists or policy makers would 
take the view that no important country 
today is overpopulated in the Golden Rule 
sense discussed in Section II. Most of us 


would argue that individual fertility de- 
cisions have given too much weight to the 
quantity of life relative to its quality. I am 
a professed naive optimalist. I would go 
all the way to favor the quality of life 
alone, and opt for the Golden Rule. 

My analysis in Section III suggested a 
fundamental market failure which is 
rooted in human mortality and a chronic 
inability of most of us to care much about 
the state of the world subsequent to our 
deaths. The effects of the market failure 
on population size are offset by positive 
time discounting which assigns a lower 
weight to utility while old and retired than 
to utility while young, working, and raising 
children. The net effect could lead to 
Golden Rule fertility. But if parents are 
optimistic of living into retirement, assign 
relatively high weight to their retirement 
utility, and care not at all for future gen- 
erations, the model predicts an equilibrium 
population in excess of Golden Rule levels 
on account of the pension motive alone. 

A more complete model would take un- 
certainty into account: the uncertainty 
of survival to retirement and the uncer- 
tainty that the children will live on to sup- 
port their parents in retirement. Risk 
averting parents would “overprocreate” 
to reduce the chances of starvation in old 
age. This effect is attenuated if extended 
family arrangements or some other social 
insurance scheme is in effect to take care 
of the childless retired. 

But even the simple certainty model I 
have worked with goes far enough to dem- 
onstrate that one should not rule out the 
possibility of Golden Age populations in 
excess of Golden Rule levels being gen- 
erated by the pension motive alone. 

This suggests that population size can 
be significantly reduced if alternate pen- 
sion schemes are made available. However, 
they must appear superior to children or 
they will not be adopted by parents. The 
analysis in Section IV showed that a posi- 
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tive rate of return on bonds will eventually 
eliminate the pension motive (and the 
model population) if parents give equal 
weight to their utilities in their two re- 
maining life cycle periods. It is easy to 
show more generally that bonds must 
carry a two-period rate of return in ex- 
cess of the parent’s two-period rate of dis- 
count in order to have the fertility at- 
tenuating effect. 

The implications of these observations 
are two-fold: 


They may help explain lower levels of 
fertility in urban areas where parents 
have easy access to highly developed 
financial markets for pension purposes 
and, perhaps for that reason, family ties 
are loose and life is impersonal.” 

If a population control problem is 
thought to exist, a control scheme might 
well include the provision of pensions by 
means of private or social pension plans. 
A combination of pensions and pills 
might well be more effective than pills 
alone. 
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A Model of Soviet-Type Economic 
Planning 


By MICHAEL MaNove* 


Each year, planning agencies in the 
Soviet Union construct an annual eco- 
nomic plan for the calendar year that fol- 
lows. The annual plan is an important 
element in the Soviet schema for achieving 
long-term economic growth. Goals of less 
detailed long-range plans must be con- 
sidered in the design of the annual plan. 
Furthermore, the plan is supposed to ex- 
pose and remedy weak links in the eco- 
nomic structure. But the most important 
and obvious purpose of the annual plan 
is to ensure that the economy will function 
in a reasonable way from day to day.} 

The material supply plan is a major 
component of the Soviet-type annual plan. 
It specifies aggregate output targets and 
other production indices from which out- 
put targets and certain production indices 
for individual productive units are derived. 
The traditional procedure for constructing 
the material supply plan is very compli- 
cated and involves a large planning bu- 
reaucracy. In fact, it is difficult to deter- 
mine from the descriptive literature how 
rational the planning procedure is, or even 
how different elements of the procedure fit 


* Assistant professor of economics, University of 
Michigan. I am indebted to Maria Augustinovics, 
Michael Bruno, Evsey D. Domar, Richard S. Eckaus, 
Duncan K. Foley, Martin L. Weitzman, and a referee 
for their extremely helpful comments and suggestions at 
various stages of this work. I wish to acknowledge 
financial support and encouragement from the Com- 
parative Economics Program of the University of Mich- 
igan. 

1 According to G. Sorokin (p. 225), the long-term plan 
outlines ways of achieving the main tasks of economic 
development, the five-year plan elaborates construction 
and operational plans in greater detail, and the annual 
plan itemizes the five-year program and facilitates eco- 
nomic management. The annual plan is legally binding. 
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together.? In this paper, an attempt is 
made to establish a theoretical under- 
pinning for this traditional Soviet-type 
planning procedure.’ In particular, we try 
to analyze how, in theory, a planning pro- 
cedure of this type can produce a consistent 
plan, i.e., a plan in which the supply and 
demand for each commodity is balanced.* 
In order to simplify our task, we shall not 
consider the Soviet planning system it- 
self. Rather, we shall concentrate our 
analytical efforts on a more transparent, 
though not dissimilar, planning system— 
namely, that of the Autonomous Soviet 
Republic of Morozhenoe. The planning 
procedures of this republic oblige us by in- 
corporating only the most basic elements 
of traditional Soviet-type systems. 


I. Characteristics of an Annual Plan 


Morozhenoe, incorporated as an Au- 
tonomous Republic of the Russian Soviet 
Federated Socialist Republic shortly after 
World War II, is the only Soviet re- 
public that has been completely auton- 
omous in the economic sphere. Even more 
surprisingly, despite the fact that Moroz- 
henoe has a smaller gross product than 


2 The most extensive description by a western scholar 
of Soviet material-supply planning is contained in the 
unpublished doctoral dissertation of Herbert Levine 
(1961). A condensation of the dissertation appears in 
his 1959 paper. I. A. Evenko (pp. 72-88) is another 
source of general descriptive material. For a description 
of the Polish procedure, see J. M. Montias (1962, pp. 
6-32, 76-114). 

3 An excellent survey of possible theoretical ap- 
proaches is contained in Montias (1959). 

t For general information on the consistency of Soviet 
plans, see Michael Ellman. Montias (Oct. 1962) dis- 
cusses the possibility of utilizing the decomposability of 
the A-matrix to produce consistent plans. 
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even Darien, Connecticut, this little re- 
public is virtually self-sufficient and en- 
gages in little external trade. 

Wishing to embark on a program of 
rapid industrialization, the Morozhenoens 
decided to construct a “command econ- 
omy,” of which an annual plan of material 
supply was to be an integral part. Because 
the system envisioned was to be basically 
non-market, the annual plan would have 
to serve as the main guide for the produc- 
ing units of the economy in their day-to- 
day operations. The system for construct- 
ing such short-term material supply plans, 
it was decided, ought to have the following 
characteristics: 

1) The authorities specify net output 
levels of final goods (including capital 
goods and planned inventory accumula- 
tions). 

2) The system yields a plan which de- 
termines, at the very least, a set of output 
targets for each producing unit. 

3) The system yields a plan which is in- 
ternally consistent. For each output target 
specified by the plan, sufficient quantities 
of the necessary inputs must be provided.’ 

4) The system yields a plan which is 
reasonably efficient in the short run. To 
the extent permitted by long-term con- 
straints, existing resources and factors of 
production should be put to full and rea- 
sonable use. If the necessary labor is avail- 
able, a short-term plan ought to set output 
targets at levels which utilize the full 
capacities of most producing units. The 
Morozhenoens did realize, however, that 
the scope of an annual plan is too limited 
to deal with questions of efficiency involv- 
ing the allocation of capital or major 
shifts in technology. 


II. The Input-Output Planning Procedure 


The Morozhenoens have had a long 


5 This is only one sense in which a plan may be said to 
be consistent. Richard Stone provides a fairly complete 
summary of the concept of consistency in planning. 


standing aversion to Russian bureaucratic 
planning methods. In 1947, risking Mos- 
cow’s ire, they invited a well-known Amer- 
ican economist from a major New England 
academic institution to design for them a 
simple, non-bureaucratic material supply 
planning system. They stipulated that the 
system have the previously discussed 
characteristics. The American advised the 
use of the following input-output proce- 
dure, 

Let y; be the gross output target for 
commodity J, d; the final demand for 
commodity j, and a.; the input of com- 
modity 7 required per unit output of com- 
modity j (a fixed-proportions production 
function is assumed), and let F, D, and 
A denote the corresponding vectors and 
matrix, respectively. Suppose that A and 
D are known. To determine a consistent 
set of gross output targets, gross supplies 
are equated with gross demand:§ 


(1) Y=AY+D 
Solving for Y, we obtain 
(2) Y= (J — A)"'D 


where J is the identity matrix. The vector 
Y may also be given inductively, as in the 
following: 


(3) Yo = AVuu tD 


where Ya approaches Y as 7 gets large. 
Equation (3) specifies what we shall call 
a “supply-demand iteration”; it sets a new 
output (supply) vector equal to the de- 
mand vector associated with a previous 
output vector. To use (3), one starts out 
by specifying a tentative gross output 
vector, say Vo). The right-hand side of (3) 
yields the demand vector associated with 
$ In this paper, the terms “output” and “supply” are 
used interchangeably. Imports and planned decreases in 
inventory stocks are considered to be negative sum- 
mands of final demand. The demand for an intermediate 
good is completely determined by the output targets 


and the fixed-proportions production functions and is 
assumed to be strictly independent of price. 
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the production of VY); namely, A Y w+ D. 
A new tentative output vector Yq).would 
then be defined as equal to this demand 
vector. Equation (3) would be applied re- 
peatedly, yielding Y, Ys), and so on. 

If any given output vector Yi) were 
produced, then the corresponding demand 
vector would be AVjy+D. Let Ew be 
defined as the supply-demand imbalance 
associated with the production of F u, that 
is, the difference between the supply Ya, 
and the demand AY (i+. Then, the im- 
balance associated with Yg is given by 


Ew) = A'E) 


Since A is productive,’ we know that A? 
approaches 0 as the exponent 7 gets large. 
It follows that with succeeding supply- 
demand iterations Ea) also approaches 0 
and that Fin goes to Y. (How fast does 
the supply-demand imbalance approach 
0? A trial with a 38-sector A-matrix for the 
USSR and with Ew) proportional to gross 
output, revealed that in general, each 
iteration cut the supply-demand im- 
balance roughly in half.)® 


7 A technology matrix A is said to be productive if a 
positive vector of net outputs is producible; i.e., A is 
productive if, and only if, there exists ¥ such that 
Y—AY>0 (in every component). It can be shown that 
A is productive if, and only if, (7—A)7 exists and is 
nonnegative. 

8 A 38-sector A-matrix and a vector Y of gross out- 
puts for the Soviet Union were obtained from V. Treml 
(1966). Starting with supply-demand imbalances pro- 
portional sector-by-sector to gross outputs, successive 
supply-demand iterations (3)—or, equivalently, suc- 
cessive multiplications of the imbalance vector by the 
A-matrix—reduced the ruble value of the supply-de- 
mand imbalances by an average of 51.0 percent per 
iteration. In the sector with the smallest average reduc- 
tion, the imbalance was reduced by 28.4 percent per 
iteration. Had we assumed that the imbalances in dif- 
ferent sectors had differing signs, the reductions would 
have been considerably greater. (Note: successive itera- 
tions do not reduce the imbalance in a given sector by 
a constant percentage; the above figures are arithmetic 
averages, with each percentage reduction weighted by 
the size of the imbalance before the iteration.) 

It is unlikely that the degree of aggregation of the 
A-matrix and the imbalance vector would have a signif- 
icant effect on the rate at which multiplication of the 


If the demand for final products, D, and 
the input norms, A, are known to a central 
planning agency, the agency could grind 
out Y with a computer in a relatively short 
period of time using either (2) or (3). It 
would remain to disaggregate the gross 
output targets with respect to individual 
enterprises. In Morozhenoe, however, be- 
cause of the relatively small number of 
enterprises, this would present few dif- 
ficulties. 

The input-output procedure is extremely 
attractive because of its simplicity and be- 
cause plans produced by it are perfectly 
consistent. And while the above planning 
method does not imply short-run effici- 
ency (which depends on the values of A 
and D), it is not incompatible with it. Un- 
fortunately, the input-output procedure 
could not be successfully implemented in 
Morozhenoe. 

The principal difficulty with the scheme 
was that all information on A and D had 
to be known by the center in order to be 
used. The relevant information had to be 
obtained in great detail at the local level 
and then summed up for the entire econ- 
omy, a task which overwhelmed Moroz- 
henoen information processing facilities. 
Even for this small 1000-good economy, 
there are a total of 1,001,000 entries in A 
and D, of which roughly 200,000 are non- 
zero.® And since the amount of data to be 





imbalance vector by the A-matrix reduces that vector. 
The above experiment was repeated with a 17-sector 
version of Treml’s matrix, and the results were virtually 
unchangea. Indeed, if we assume that the A-matrix 
was derived from an input-output table, and if the 
original imbalance vector is proportional to the gross 
output vector given in that table, then it can be shown 
that the percentage change in total value of the im- 
balances as a result of multiplication by the A-matrix 
is independent of the degree of aggregation. 

3 A crude estimate. In Eidelman (p. 237), it is re- 
ported that 4,754 non-zero entries were contained in 
83-sector Soviet 1959 A-matrix. Assuming that the 
number of non-zero entries in an A-matrix is greater 
than proportional to the dimension of the matrix and 
less than proportional to the number of entries in the 
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compiled grows more than proportionally to 
the number of commodities produced, the 
difficulty of this task increased rapidly as 
the economy grew and became more com- 
plex.!° 

By 1953, trial use of the input-output 
planning procedure was discontinued. The 
stock of unwanted inventories equaled al- 
most two-thirds the size of the annual gross 
national product, and shortages abounded. 
The leading Morozhenoen economists 
realized that this situation resulted not 
from any error internal to the planning 
procedure, but rather from the use of in- 
correct values in the A-matrix and in the 
final demand vector D. Some economists 
argued that the techniques of information 
gathering should be improved and that 
the input-output planning system be 
retained. But they were overruled by the 
authorities who insisted that the planning 
system be scrapped in favor of a new sys- 
tem that requires much less information 
in order to function. The Morozhenoen 
government set up an emergency com- 
mittee to draw up an annual planning 
procedure based on Russian practices at 
the time. On October 20, 1953, this new 
procedure was formally adopted. 


III. The Soviet-Type Planning Procedure 
in Morozhenoe 


The Soviet-type planning procedure 
depends on the existence of a large plan- 
ning bureaucracy, both at the central and 
at ‘the enterprise levels. All commodities 
are placed in either of two categories: cen- 
trally planned commodities and locally 
planned commodities. Information on 
locally planned commodities is processed 





matrix, a guess of 200,000 as the number of non-zero 
elements in the 1000x1000 Morozhenoen A-matrix was 
derived by taking a gecmetric average of 4754x1000/83 
and 4754x(1000/83)?. 

10 The difficulties of applying input-output methods 
to Soviet planning are outlined by A. Dorovskikh (pp. 
38-39). 


entirely at the enterprise level, while infor- 
mation pertaining to centrally planned 
commodities is passed back and forth be- 
tween the central planning agency and the 
enterprises. 

In Soviet Morozhenoe, the central plan- 
ning agency is known as Gosplan. Gosplan 
has a series of departments organized along 
industrial lines. Each centrally planned 
commodity is assigned to two of these de- 
partments: a so-called summary depart- 
ment, and an industrial department. The 
summary departments are responsible for 
processing information dealing with de- 
mand and distribution of commodities, 
while industrial departments deal with the 
supply of commodities from production 
and other sources. Gosplan also contains 
statistical departments and final-demand 
departments. How the various depart- 
ments of Gosplan interact with each other 
and with local planning agencies is de- 
scribed on the following pages. 

Conceptually speaking, the Soviet-type 
planning procedure may be thought of as a 
series of iterations. These iterations are of 
three types, all of them variants of the 
basic supply-demand iteration described 
by equation (3). One of these, the “retro- 
spective iteration,” may be used by local 
planning agencies in determining output 
targets for locally planned commodities, 
and by central planning agencies in deter- 
mining output targets for centrally planned 
commodities. The other two, the “external 
iterations” and the “internal iterations,” 
require certain centrally processed infor- 
mation, and, consequently, may be used to 
adjust the output targets of only centrally 
planned commodities. In Morozhenoe, the 
process of drawing up an annual plan spans 
a one-year period. 

The principal steps of the annual plan- 
ning procedure are outlined below (see, 
also, Figure 1) and a mathematical repre- 
sentation for the procedure is presented. 

Let n denote the number of commodities 
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being produced. All of the vectors defined 
below are n-dimensional; the ith compo- 
nent of a vector always pertains to com- 
modity 7. If the vector is subscripted, the 
subscript refers to the year for which the 
vector is defined. Each commodity is pro- 
duced by many enterprises. The word 
“aggregate” is used to indicate a nation- 
wide total pertaining to a given commod- 
ity, and mot the combining of different 
commodities. A list of symbols used ap- 
pears in the Appendix. 

Step 1: Specification of preliminary 
aggregate output targets: a retrospective 
iteration (January—March)."! 

For each centrally planned commodity, 
the center ‘sets a preliminary aggregate 
output target by adding an exogenously 
determined increment in gross output to 
the previous year’s aggregate demand.!? 


1 The time periods given here are similar to those for 
the Soviet Union as reported in Evenko, (p. 84). 

32 It is assumed that in cases where actual require- 
ments for centrally planned inputs differ from planned 


The preliminary aggregate output targets 
(control figures) are then used to assign 
output targets to individual enterprises. 

No preliminary aggregate output targets 
are set for locally planned commodities. 
Instead, a preliminary output target is set 
independently for each enterprise produc- 
ing a given commodity, by adding an 
exogenously determined increment in pro- 
duction to the demand for the commodity 
on the enterprise (i.e., the orders placed 
with the enterprise) during the previous 
year. The reader should note that while a 
preliminary output target is not set, or 
known, for a locally planned product, such 
a target does in fact exist—namely, the 
sum of all of the enterprise output targets 
for the product. 

For both centrally and locally planned 





allotments, producers will ask the center to make ap- 
propriate adjustments in the allotments. These requests 
for adjustments enable the center to calculate actual 
aggregate demand for centrally planned products after 
the fact. 
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commodities, preliminary output targets 
(potential supplies) are based on actual 
demands of the previous year. Thus the 
designation retrospective iteration. 

Let , be the vector of preliminary 
aggregate output targets for year t. Then, 
in accordance with the above specifica- 
tions, Y; is given by the vector equation 


Î, = Xei + Q 


where Q, is a vector of exogenously deter- 
mined increments (or decrements, if nega- 
tive) to aggregate outputs, and X, is the 
vector of aggregate demands. For analyti- 
cal purposes, however, we shall allow the 
possibility of omitting the retrospective 
iteration for some commodities, in which 
case the previous year’s output would be 
substituted in the above equation for the 
previous year’s demand. Therefore we 
amend the equation to 


(4) Î. = OX 1 + (I = Q) Yı + Or 


where F, is the vector of aggregate outputs, 
Q is a diagonal matrix whose ith entry is 
equal to 1 if commodity 7 is to be iterated 
retrospectively, and 0 otherwise. All quan- 
tities indicated in (4) are aggregate quan- 
tities. 

Equation (4) is valid for both centrally 
and locally planned commodities, but for a 
different reason in each of the two cases. 
It is true for centrally planned commodi- 
ties because the right-hand side of the 
equation actually describes the way the 
center sets preliminary aggregate output 
targets. Equation (4) is valid for locally 
planned commodities, because an equation 
analogous to (4) but in terms of non- 
aggregate quantities, defines each enter- 
prise target. Summing all of the non- 
aggregate equations pertaining to a par- 
ticular locally planned commodity yields 


u The centrally planned components of Q, are set 
explicitly by Gosplan; the locally planned components 
are the sums of exogenous changes made by local plan- 
ning agencies. 


the relationship for aggregate quantities 
expressed by (4). 

Step 2: Computation of tentative de- 
mands (April-June). The vector X, of 
tentative aggregate demands induced by 
the preliminary output targets Î,, is given 
by 


(5) È, = AÎ, + D, 


where D, is the vector of planned final 
demands. Gosplan, however, cannot use 
this equation to compute the tentative 
demands, since it does not necessarily 
know the value of the A-matrix or the 
values of Y, and D, pertaining to locally 
planned commodities. Instead, Gosplan 
calculates aggregate demands for cen- 
trally planned products only. The follow- 
ing procedure is used: 

All enterprises submit estimates of the 
quantities of all centrally planned com- 
modities they plan to use as inputs.” In 
making these estimates, each enterprise 
assumes its output will equal its prelimi- 
nary output target. The estimates of re- 
quired inputs are aggregated and for- 
warded to Gosplan. At the same time, final 
demands for centrally planned products 
are set by final demand departments of 
Gosplan, which, at its discretion, may be 
guided by consumers’ and investors’ de- 
sires. Each summary department of 
Gosplan then determines estimates of ag- 
gregate demands for the centrally planned 
products assigned to it by adding the de- 
mand for each product as an input to the 
respective final demand. 

Step 3: Revision of the preliminary out- 
put targets for centrally planned commod- 
ities: an external iteration (July). 

At this point, the summary departments 
of Gosplan consult with the corresponding 
industrial departments. If the tentative 


u For a description of this process in the USSR, see 
Levine (1959, pp. 156-59). 

1 The planning of consumption is treated at length 
by Phillip Weitzman. 
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demands do not equal the tentative sup- 
plies—and they surely will not—then the 
demand and supply figures must be recon- 
ciled. In order to effect this reconciliation, 
Gosplan uses the material balance, an 
accounting device in which all supplies of 
a commodity, on the one hand, and all 
demands for the commodity, on the other, 
are tabulated. In most Socialist countries, 
the process of adjusting supplies and de- 
mands in order to bring about a balance is 
extremely complicated and draws heavily 
on the experience and intuition of the 
planners. In Soviet Morozhenoe, however, 
only one basic aspect of the process is used. 
The preliminary output targets for cen- 
trally planned commodities are reset to 
equal the respective aggregate demand 
estimates. Thus a new tentative aggregate 
gross output target is formulated for each 
centrally planned commodity. 

The output targets for locally planned 
commodities remain unchanged. 

Let Vio) be the revised vector of aggre- 
gate gross output targets. It follows from 
the above that Fso will equal X, in cen- 
trally planned components and fF, in 
locally planned components. These rela- 
tionships can be expressed as one equation: 


(6) Vio = r+ O- nÊ 


where T is a diagonal matrix with entries 
pertaining to centrally planned commod- 
ities set equal to 1, and entries pertaining 
to locally planned commodities set equal 
to 0. 

As far as centrally planned commodities 
are concerned, Steps 2 and 3 have the same 
result as one supply-demand iteration (3) 
of the input-output procedure, in that the 
demands generated by the preliminary 
output targets become new output targets. 
With the input-output procedure, how- 
ever, the center must calculate the de- 
mands for inputs from its knowledge of 
production functions (the A-matrix), while 
in Step 2 of the Soviet-type procedure, the 


center (Gosplan) allows the producing 
units (enterprises) to estimate their own 
input demands. Because part of the de- 
mands are estimated outside of the center, 
Step 3 is referred to as an external itera- 
tion. 

Siep 4: Further revisions of tentative 
output targets for centrally planned com- 
modities:'* internal iterations (August). 

In principle, the internal iteration is a 
straightforward process. Whenever the 
tentative aggregate output targets for 
centrally planned commodities are revised, 
the tentative input requirements of the 
producers of centrally planned commod- 
ities will change. When an industrial de- 
partment of Gosplan changes (or is advised 
of a change in) output targets of com- 
modities under its purview, it may advise 
appropriate summary departments of re- 
sulting changes in the input requirements 
of the industry, provided, of course, that 
the information necessary to compute the 
changes in requirements is available. After 
the summary departments receive notifica- 
tion of changes in input requirements from 
all of the industrial departments, the 
summary departments may proceed to 
calculate a revised set of aggregate de- 
mands for the centrally planned com- 
modities. The summary departments may 
then consult with the corresponding indus- 
trial departments, so that the latter can 
set new aggregate output targets equal to 
these revised aggregate demands. 

Let Yiu) denote the tentative aggregate 
output targets after 7 internal iterations. | 
Then we may represent an internal itera- 
tion by 


(o Feo = TX tU- DÂ 


where Xx, the vector of tentative ag- 


6 That a realistic model of Soviet-type planning ought 
to include this step was suggested by Martin Weitzman, 
Yale University, and by Maria Augustinovics, Head, 
Division of Long-term Planning, National Planning 
Institute, Budapest, Hungary. 
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gregate demands after i internal itera- 
tions, is given by 


(8) Xa = AY + Dt 


The internal iteration also yields results 
like those of the supply-demand iteration 
(3), except that in this case, only the out- 
put targets of centrally planned com- 
modities are revised. The name internal 
iteration derives from the fact that all 
computation is performed within Gosplan, 
itself. In order for the internal iteration 
to be carried out, the industrial depart- 
ments must have certain information 
about input usage in the production of 
commodities under their purview. In par- 
ticular, they must know the specific co- 
efficients in the A-matrix which yield the 
quantities of centrally planned inputs 
needed to produce these commodities. 

Step 4 consists of a number of internal 
iterations, a number bounded by time, 
cost and information constraints on Gos- 
plan. Because of these constraints, some of 
these internal iterations may have to be 
partial,” or all internal iterations may even 
be omitted. 

At this point, the reader may be wonder- 
ing why an external iteration is necessary 
given that subsequent iterations may be 
internal. The explanation lies in the fact 
that the first calculation of tentative ag- 
gregate demands for centrally planned 
commodities requires more information 
than subsequent calculations do. The first 
calculation requires information on cen- 
trally planned inputs used to produce all 
commodities, both centrally and locally 
planned. But, because the tentative out- 


1 For the sake of mathematical simplicity in analyz- 
ing the model, I have assumed that an internal iteration 
involves all centrally planned commodities. A more 
general model would allow internal iterations to be per- 
formed for any subset of the centrally planned com- 
modities. This would permit the center to carry out 
partial internal iterations which would require the 
knowledge of technical coefficients only for those com- 
modities involved. 


put targets for centrally planned com- 
modities are the only ones that change in 
the iterations, subsequent calculations of 
the tentative aggregate demands require 
information pertaining only to the use of 
centrally planned inputs in the production 
of centrally planned commodities. Fur- 
thermore, the center may be able to obtain 
much of the information needed to execute 
internal iterations as a by-product of the 
external iteration. 

Step 5: Specification of the official out- 
put targets (September-December). 

The most recently derived tentative ag- 
gregate gross output targets for centrally 
planned commodities become official tar- 
gets after approval by various government 
bodies. These targets are then disaggre- 
gated and assigned to the individual en- 
terprises producing centrally planned com- 
modities. Official output targets for locally 
planned goods are the same as the pre- 
liminary targets set in Step 1. 

If n internal iterations were carried out, 
the official output targets F, are given by 


(9) Y. = Y, (n) 


It is clear that the Soviet-type planning 
procedure is less demanding with regard 
to information gathering than is the input- 
output procedure. The input-output pro- 
cedure required the center to know all of 
the elements of the A-matrix, to calculate 
total output and demand for each com- 
modity, and to know or set total final de- 
mand for each commodity. The Soviet- 
type procedure, however, requires only 
that the center calculates total output and 
demand for centrally planned commodities 
and that it knows or sets final demand for 
centrally planned commodities. If internal 
iterations are omitted, knowledge of the 4- 
matrix by the center is not required. How- 
ever, if the center does know coefficients 
pertaining to the use of centrally planned 
inputs in the production of centrally 
planned commodities, it may use them to 
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carry out internal iterations, thereby in- 
creasing the degree of consistency of the 
plan—as we shall see. 

As the Soviet-type procedure was being 
established in Morozhenoe, many econo- 
mists there predicted that plans produced 
by the procedure would be subject to 
catastrophic failure. It was agreed that 
the system does allow (but does not re- 
quire) the authorities to set the level of 
final demand for a commodity, and does 
yield output targets for each producing 
unit. There was some concern about short- 
run economic efficiency. But the major 
cause of skepticism centered around the 
question of consistency.'? Why, it was 
asked, should the planned supply of a 
commodity equal the resulting demand for 
it? For one thing, only about one-third of 
all commodities were to be centrally 
planned. Considering the fact that current 
output targets for locally planned goods 
are not directly coordinated with the cur- 
rent output targets for centrally planned 
goods, what assurances are there that the 
supplies of locally planned goods required 
as inputs throughout the economy would 
be available? The usefulness of the ex- 
ternal and internal iterations seemed 
doubtful for two reasons: the planners 
would have time and funds available for 
at most a few iterations, and only cen- 
trally planned output targets were being 
revised. It was suggested that the abolition 
of all central planning would be preferable 
to these halfway measures. 

Between 1954 and 1956, the chaotic 
state of the Morozhenoen economy seemed 
to bear out the pessimism of the econo- 
mists. But, surprisingly, the plan of 1957 
turned out to be almost consistent. The 


18 Problems of feasibility are avoided by assuming 
that the Morozhenoens always choose final demands so 
as to fall within the production possibility curve. Thus 
if a plan is internally consistent, it is also feasible. The 
problem of feasibility is treated more realistically in the 
author’s doctoral dissertation. 


supply and demand for each centrally 
planned product differed at most by a few 
percentage points, and the supply and de- 
mand for each locally planned product dif- 
fered by no more than about 5 percent. 
And this, despite the fact that internal 
iterations had been entirely omitted from 
the planning procedure for economy rea- 
sons. Results in later years were just as 
good. An analysis of the model suggests an 
explanation. 


IV. An Analysis of the Soviet- 
Type Procedure 


It is assumed that the relationship be- 
tween actual outputs Y;, demands for the 
outputs X+, and final demands D+, is 
given by 


(10) Xt aei AY, + D, 


The vector of supply-demand imbal- 
ances Æ, is given by 


(11) E=Y— X; 


For the purposes of this analysis, we make 
the simplifying assumption that the 
planned output targets are always exactly 
fulfilled, i.e., 


(12) Y, = F, 


This implies that £, will be generated only 
by the inconsistencies in the plan. 

The assumption that output targets are 
precisely met also implies that the supply- 
demand imbalances represented by Es 
manifest themselves as economic occur- 
rences with little or no secondary effects: 
perhaps as unplanned changes in the levels 
of consumption,'® in the levels of exports 
or imports, or, under certain circum- 
stances, in the size of inventory stocks. In 


19 Of course, unplanned (or any other) changes in the 
level of consumption will have important secondary 
effects outside the sphere of production. And if the 
changes are large enough, or if the population is close to 
the subsistence level, changes in consumption may 
effect labor, and consequently, production. 
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other words, the entire error falls on final 
demand. Although these assumptions are 
unrealistic (even in Morozhenoe), they 
serve to isolate the direct effects of incon- 
sistent plans from the secondary effects, 
which depend to a large extent on how the 
economic administration handles the short- 
ages or surpluses that arise from the in- 
consistencies. 

The vector Æ, tells the complete story as 
far as consistency of the plan is concerned. 
If #,=0, then the plan is perfectly con- 
sistent, if the components of Æ, are large 
(+ or —), then large surpluses and/or 
shortages are indicated. We attempt to 
throw some light on the genesis of Æ; in the 
Morozhenoen planning procedure by solv- 
ing the mathematical representation of 
that procedure. For simplicity, we shall 
assume that no internal iterations (Step 
4) are carried out. Under this circum- 
stance, equations (6)-(9) and (12) reduce 
to 


(13) Y=rÅ +U- rÊ, 


The model of the planning procedure with 
internal iterations is analyzed in the Ap- 
pendix. 

Equations (4), 5), (10), (11), and (13) 
can be solved simultaneously for the sup- 
ply-demand imbalance Er realized in a 
given year T. If, as we may do without loss 
of generality, we set Yo=D)=0, the solu- 
tion is as follows: 


T 
4) Ew = D, Tuum) T uL 


where 

(15) L, = Qi — (AQ: + AD) 
(16) Tn =7— (I — A)r 
and 

(17) Qu = 7 — (I — A) 


and where AD; = Di— Di. 
Equation (14) has a helpful heuristic 


interpretation. Note that (14) gives the 
supply-demand imbalance Er for year T 
as a weighted sum of L,’s. What does Ly 
represent? Recalling that Q, is the ex- 
ogenously determined increment in gross 
output for year t (see equation (4)), we 
see that AQ.+AD, is the exogenously in- 
duced increment in aggregate demand. It 
follows from (9), then, that L, is the mag- 
nitude of the supply-demand imbalance 
newly generated in year t by dispropor- 
tions between the exogenously induced in- 
crement in gross output, on the one hand, 
and the exogenously induced change in 
demand, on the other. Thus, equation (14) 
breaks down the supply-demand im- 
balance Er into a sum, and each term 
(Tum) TuL, of the sum may be 
thought of as that portion of the imbalance 
that was generated in year t. 

It turns out that any reasonable speci- 
fication of the parameters T and Q will 
guarantee that ([')2))?—l') approaches 
0 geometrically, as T—t increases. (Setting 
Q=T, its normal value, is sufficient to as- 
sure this.) It follows that changes made 
long ago do not contribute significantly to 
the current imbalance. Given a uniform 
degree of consistency of the exogenous in- 
crements to output and demand, the de- 
gree of consistency of the annual plans will 
remain at a kind of stable equilibrium. 
There is no positive feedback endogenous 
to the system which could result in a de- 
terioration of the consistency of the plans 
from year to year. It is possible, of course, 
that the consistency of the exogenous in- 
crements to output and demand could 
steadily worsen over time, i.e., the dif- 
ferences between the increments to output 
and increments to demand could become a 
larger and larger percentage of the size of 
the increments to output. But even rela- 
tively large imbalances in the exogenous 
increments to output and demand, do not 
generate major inconsistencies in the an- 
nual plans (see examples in Section VI). 
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The size of the imbalance in the exoge- 
nous increments to output and demand is 
not the only determinant of the degree of 
consistency in the plans. The degree of 
consistency also depends on how many and 
which goods are centrally planned and on 
the number of internal iterations in the 
planning procedure, as we show below. 


V. Some Specific Solutions for 
Plan Inconsistencies 


What does (14) look like for various 
values of the parameters Q and T? If a 
retrospective iteration is performed for all 
commodities (Q=J), then with no central 
planning at all (T=0), we have 


Er = Lr + ALr1 
+ A?Lr +... + ATL 


In this case, the portion of the supply- 
demand imbalance of year T that was 
generated in year t is AT*Z;. Thus, since 
A is productive, the longer the elapsed 
time from the introduction of exogenous 
increments in gross output and final de- 
mand, the smaller, in general, will be the 
supply-demand imbalances attributable to 
those changes. (For an actual A-matrix, 
multiplication of a vector by A‘ reduced 
most components of that vector by a 
factor of about 2' (see footnote 8). E.g., 
the part of a supply-demand imbalance 
generated by output and demand incre- 
ments made five years previously would be 
less than roughly 3 percent of the im- 
balance that would have been caused by 
the same increments at the time they were 
introduced.) 

This solution bears an interesting rela- 
tionship to the supply-demand iteration 
procedure (3). Suppose that supply-de- 
mand iterations were used to balance the 
exogenously determined increment in sup- 
ply Qs with an exogenous increment in 
final demand AD,. From (3) we get 


O10 = AQ 1 + AD, 


(18) 


where Q,,; is defined to be Q, as revised by 
i iterations (with Q,,o=(Q,). Solving this as 
a difference equation yields 


(19) On;=AO+U+A+...+4-)aD, 


Now, if, for a given z, the output increment 
Qs, alone were produced, the supply- 
demand imbalance resulting from that 
production would be given by 


Qei — (AQ: + AD) 
which, by (19), equals 
AQ, — (40, + AD,)| 


and, by (15), this reduces to A‘Z,. But this 
term has the same structure as the terms 
on the right-hand side of (18). Thus, the 
Soviet-type planning procedure under 
these assumptions works as if it treats the 
supply and demand of a given year, not as 
a whole but as a series of annual exoge- 
nous increments which have accumulated 
over time. And it is as if the planning pro- 
cedure uses supply-demand iterations to 
balance each set of annual increments sep- 
arately from the other sets, with the num- 
ber of iterations carried out in each case 
equal to the number of years having 
passed since that set of increments were 
introduced. 

Suppose, now, that all commodities are 
centrally planned (T=7), but that the 
retrospective iteration is completely 
omitted (Q=0). Then 


(20) Er = ALr + A’Lra +... + ATL 


This procedure works much the same way 
as the procedure associated with (18), ex- 
cept that the balancing process for each 
set of increments includes one more sup- 
ply-demand iteration than is the case in 
(18). And this is not surprising. Under the 
assumptions pertaining to (18), the whole 
planning procedure amounts to a single 
retrospective iteration for all commodities. 
Under the assumption of central planning 
for all commodities, which yields (20), the 
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procedure amounts to a single external 
iteration for all commodities. And the only 
difference between the retrospective itera- 
tion and the external iteration is that the 
latter takes account of the currently 
planned increments in output and final de- 
mand while the former does not. 

When the planning procedure specifies 
central planning for all commodities (i.e., 
an external iteration) on top of a complete 
retrospective iteration (T=7, Q=J), the 
resulting supply-demand imbalance for 
year T will be given by 


Er = ALr + A’Lri 


(21) 
+ A5Lra +... + ACTUL, 


It is as if each annual set of exogenous in- 
crements were balanced with two supply- 
demand iterations per year, instead of one. 
The incorporation of central planning for 
all commodities into the planning proce- 
dure more than halves the number of years 
it takes a newly generated supply-demand 
imbalance L, to damp out. 

When the planning procedure specifies 
central planning for all commodities and 
includes internal iterations, it is as if each 
annual set of exogenous increments were 
subject to even more supply-demand 
iterations per year (see the Appendix). If 
the planning procedure included three in- 
ternal iterations, for example, the supply- 
demand imbalance Er would be given by 


Er = AtLr + A? Lr 
+ AMLp t... + ASTD L 


While the above cases illustrate the 
properties of the retrospective and the 
external and internal iterations, a more 
realistic example of the Soviet-type pro- 
cedure is provided by assuming central 
planning only for some commodities on 
top of a complete retrospective iteration in 
setting the initial tentative targets. In this 
case, Q=J, but T would contain both 1’s 
and 0’s on its diagonal. For simplicity we 


(22) 


again assume that no internal iterations 
are performed. With these assumptions, 
(14) yields the following solution for Er: 


(23) Er = ĀLr + (A) Lra + 


(AA)?AL 72 + Star de + (AA)T-D AL, 


where A is constructed by taking columns 
corresponding to centrally planned com- 
modities from the A-matrix, and columns 
corresponding to locally planned commodi- 
ties from the identity matrix. 

Equation (23) implies the obvious fact 
that each annual set of increments in out- 
put and demand for centrally planned 
commodities is subject to one more sup- 
ply-demand iteration than those of locally 
planned commodities, and it follows that 
even without using internal iterations, the 
supply-demand imbalance of a centrally 
planned commodity would be considerably 
smaller than that of the commodity were it 
locally planned. Equation (23) also im- 
plies the less obvious fact that the central 
planning of some commodities generally 
reduces the supply-demand imbalances of 
the other commodities which remain lo- 
cally planned. 


VI. Some Illustrative Numerical Solutions 
for Plan Inconsistencies 


Having explored the properties of solu- 
tions for the supply-demand imbalance 
under several specifications of the planning 
procedure, we try to get more of a hold on 
the size of the indicated supply-demand 
imbalances by using real data and a few 
assumed numbers. In what follows, we as- 
sumed that the annual exogenous incre- 
ments in gross output Q, are on the order 
of 10 percent of the total gross output, and 
that the supply-demand imbalances in- 
herent in these changes L, are about 25 
percent of the size of the increments, and 
we used Treml’s 38-sector version of the 
1959 Soviet A-matrix to evaluate our 
formulas for Er. In evaluating these for- 
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mulas, T was chosen sufficiently large to 
make Er converge to its steady-state value. 

For the case where the planning proce- 
dure incorporates only a retrospective 
iteration, we learned, by evaluating (18), 
that the supply-demand imbalances aver- 
age 4.9 percent of the size of the corre- 
sponding gross outputs. The sector with 
the largest imbalance had an imbalance of 
8.8 percent. 

When all commodities are retrospec- 
tively iterated and centrally planned (with 
no internal iterations), the imbalances 
average about 1.6 percent of the size of 
the gross outputs (from (21)); and the 
addition to the planning procedure of three 
internal iterations lowers the size of the 
imbalances to an average of .14 percent 
of the gross outputs (from (22)). 

With half of the sectors centrally 
planned (no internal iterations used), the 
supply-demand imbalances of the cen- 
trally planned sectors average 1.7 percent 
of the size of the respective gross outputs 
as compared to an average of 4.5 percent 
for the same sectors with no central 
planning. Also, centrally planning half of 
the sectors lowers the imbalances in the 
remaining sectors (still locally planned) 
from an average of 5.4 percent to an 
average of 4.9 percent.”° 


VII. Conclusion 


In order to gain some insight into the 
workings of the Soviet-type system of ma- 
terial supply planning, I have constructed 
a model of ‘‘Morozhenoen” planning, 
which is, of course, a stylized abstraction 
of the Soviet system, itself. The model was 
designed with several well-known descrip- 
tions of the Soviet procedure in mind, in- 
cluding those of Levine (1959, 1961), 
Montias (1959), and Evenko. The input- 


2 In this example, the largest percentage imbalance 
among the nineteen centrally planned sectors is 5.7 per- 
cent, and the largest among the nineteen locally planned 
sectors is 6.9 percent. 


output procedure, which was explicated 
for the purpose of comparison with the 
Soviet-type system, is standard. 

The input-output method of setting 
output targets is very attractive because in 
either its matrix-inversion form (2), or its 
iterative form (3), virtually perfect bal- 
ance between supply and demand can be 
achieved, at least in theory. Unfortunately, 
in order to use the input-output procedure 
for detailed material supply planning, the 
center must have available to it a large 
amount of information which is difficult to 
obtain and process. This fact renders the 
input-output planning procedure of doubt- 
ful value to economies which lack ad- 
vanced facilities for data collection and 
processing. 

The traditional Soviet-type material 
supply planning procedure, on the other 
hand, takes advantage of detailed informa- 
tion known on the local level but not 
known by the central planning agency. 
Information concerning only “locally 
planned” commodities need not be known 
to anyone outside of the producing enter- 
prise. And even with regard to centrally 
planned commodities, much less informa- 
tion is needed by the center with the 
Soviet-type procedure than would be 
needed with an input-output procedure. 
Yet, as I hope the model has shown, the 
Soviet-type procedure can, in principle, 
yield a reasonably consistent plan of mate- 
rial supply. Moreover, as Montias (1959, 
pp. 967-68) argued years ago, the under- 
lying workings of the system are similar to 
the iterative version of the input-output 
procedure defined by (3). 

The abstract Soviet procedure as I 
defined it, was shown to be operationally 
equivalent to a succession of three kinds of 
iterations. In the first of these, the retro- 
spective iteration, preliminary output 
targets are set on the basis of actual de- 
mands of the preceding year. This iteration 
may be carried out entirely on the local 
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level for locally planned commodities and 
entirely on the central level for centrally 
planned commodities. In the external 
iteration which follows, revised output 
targets for centrally planned commodities 
are set on the basis of demand estimates 
made in part on the local level assuming 
the original preliminary output targets. 
Finally, there may be some internal itera- 
tions in which revised output targets for 
centrally planned commodities are calcu- 
lated within the planning center itself. 
But how can only a few iterations yield 
a reasonably consistent plan? The answer 
is that the effect of the iterations accumu- 
lates from year to year, a phenomenon 
brought about by the fact that each year’s 
planning procedure uses previous plans 
and production and demand figures as a 
point of departure. As is reflected in the 
solutions for the supply-demand imbalance 
derived in the previous section, it is only 
the recent changes in output and demand 
that are iterated only a few times. The 
bulk of these magnitudes were iterated 
over and over again in previous years. This 
point, I think, was missed by Levine when 
he stated the following: 
It is frequently thought that the itera- 
tive approach is the basic method used 
by Soviet planners to achieve consis- 
tency in their plans. I do not think that 
this theory is correct... . On the basis 
of very crude calculations it might be 
said that somewhere between 6 and 13 
iterations would be required. It is in- 
conceivable that Gosplan, under the 
conditions which prevailed could have 
performed that number of iterations.” 


Of course, as Levine asserts elsewhere in 
his article, Gosplen may well rely strongly 
on techniques of balancing which are not 
akin to supply-demand iteration, the 
tightening of input coefficients and the 
substitution of available inputs for scarce 


21 Levine (1959, p. 165). Levine reasserts this position 
in a later paper (1966, p. 273). 


ones, for example. But I have established 
with the model that, in theory, at least, a 
basically iterative procedure of material 
supply planning can work. 

For the record, let me note that this 
essay omits a number of important ques- 
tions. For one thing, the model developed 
here does not provide for many institu- 
tional factors in Soviet-type economies 
which typically contribute to the inconsis- 
tencies of a plan. In addition, how capacity 
limitations enter into the planning proce- 
dure was not discussed. Nor was the prob- 
blem of holding inventories at a reasonable 
level explored. These last two matters are 
treated in Manove (pp. 110-258), where a 
simulation of a version of this model and of 
an algorithm for nonprice rationing of 
intermediate goods is described. 


APPENDIX 


Solution of the Model of the Soviet-Type Plan- 
ning Procedure with Internal Iterdtions 


List of Symbols: 


A=technology matrix—coefficients of 
input per unit output (matrix) 

Q,= exogenously determined increments 
to aggregate outputs in year t 
(vector) 

D,= final demands in year t (vector) 

Y,= gross outputs in year t (vector) 

X,=aggregate demands in year t (vec- 
tor) 

E,=supply-demand imbalances in year 
t (vector) 

Î,= preliminary aggregate output tar- 
gets for year t (vector) 

,=initial tentative aggregate demands 
for year t (vector) 

Yuu = tentative aggregate output targets 
after i internal iterations (vector) 

Xa = tentative aggregate demands after 
i internal iterations (vector) 

Y,= official aggregate output targets for 
year t (vector) 

Q=retrospective iteration parameter: 
elements pertaining to commodities 
retrospectively iterated are set to 1, 
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other elements set to 0 (diagonal 
matrix) 

T=central planning parameter: ele- 
ments pertaining to centrally plan- 
ned commodities set to 1, other 
elements set to 0 (diagonal matrix) 

[=identity matrix 

N=number of ex ante iterations in the 
planning procedure—i.e., 1 external 
iteration and V-1 internal iterations 
(scalar) 

T = the current year (scalar) 

For M4), Pe), Din May, Quy, Quy, see equa- 
tions (A.9)-(A.12), (A-18), and (A.19). 


Model 
Tautological relationships: 


(A. 1) X= AY, + D; 
(A. 2) R=YọY, -X 


ll 


Initial tentative output targets are set (a 
retrospective iteration): 


(A. 3) Î, = 9X + DFH O 
Aggregate demands are estimated: 
(A. 4) = AĤ +D 


An external iteration (for centrally plan- 
ned commodities only) is carried out by the 
center: 


(A. 5) 


Internal iterations (for centrally planned 
commodities only) are carried out by the 
center. The ith internal iteration yields: 


(A. 6) Frio = TX e—1) + Ud pe T) Y, 
where 
(A. 7) 


Fico) S r, + I — ry, 


Xo = AViay + Dy 


The vector of official output targets F, is 
given by Vi=Viw-» where N—1 is the 
number of internal iterations that were 
carried out. And since it is assumed that of- 
ficial targets are precisely fulfilled, we have 


(A. 8) Y, = Yiw-1 


Solution for the model for Ey 


We define the following additional sym- 
bols: 


n 


(A. 9) ri) => (TA) 
i=0 
(A. 10) ri = J (AD)! 
i=0 
(A. 11) Th) = T — peu 
(A. 12) Tiny = D — peu 
It follows that: 
(A. 13) AY") = Pin 4 
(A. 14) Tre = Pip 
(A. 15) Te} = + rre- 
(A. 16) Tele T+ AP op 


These equivalences yield: 
(A. 17) I = A)T ta} = Tin = A) 
We also define: 


(A. 18) u =I — QU — A) 
(A. 19) Qu =I — (I — A/a 
so that 

(A.20) (f— A)Q) = 9m — A) 


We can now proceed to solve equations 
(A.1)-(A.8) for Er. Equations (A.4)~(A.8) 
yield 


Y= Yew- = (TA) Ê, + 
N 
( 2 (rajm) (TD+U-T) Ê.) 
i=l 
Applying (A.9) and (A.11) we have 
(A. 21) Y, = Pay hy + TW-9r'D, 


Substitution of (A.1) and (A.3) into (A.21) 
gives us 


(A. 22) Ye = TNQ Yin + TMD 
+ Tm, + TW-3Tr D, 


We now solve for Es—T imm E: which 
turns out to be a function only of exogenous 


MANOVE: SOVIET-TYPE PLANNING 405 


variables and the parameters. By (A.1) and 
(A.2), we have 


(A. 23) Le = (I e A) Y = D, 


Multiplying (A.23) lagged one period by 
TiQ, and subtracting the result from 
(A.23) yields: 


Es — TinQiEm = J A)Y, — D: 
— TimQull — A) Yei + PQ Der 
and by using (A.17) and (A.20) we get 
E, — Tony) Be 
= (I — A)(Y, — TNiu Ye) 
— Di + Timu Dea 
But from (A.22) we have 


(A. 24) 


Fi — TNR Fe 
= TMD + TinQ + TW-UTD, 


and substituting this into (A.24) yields, 
after manipulations with (A.9)-(A.20), the 
following: 


Ey — Tima Bea 
= Tywy(Di-1 — D) + Tims — ADO: 
Or, defining AD, = D,— Di1, we have 
Es — TQ) Err 
(A. 25) 
= Tri (Qi — (AQ: + AD,)) 
Solving (A.25) as a difference equation in 


t, we get 


T 
Er = $ (Va Qa)? T w] 


“(Or ~~ (AQ + AD) 
+ (Timu) Eo 


(A. 26) 


Equation (A.26) is a general solution for 
Ey when the planning procedure includes 
one external iteration and N—1 internal 
iterations. When the planning procedure 
includes no internal iterations (V=1), and 
given that H)=0, the solution reduces to 
equation (14). 
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Transactions Costs and the Demand 
for Money 


By Tuomas R. Savinc* 


Much of the recent research on the 
demand for money treats money as essen- 
tially no different from other goods.} 
Money and goods are treated symmetri- 
cally in the budget constraint of con- 
sumers and thus, goods and money are 
assumed to be equally useful in transac- 
tions. This situation leads us to derive the 
demand for money in what is essentially a 
model of a transactions-costless economy. 
The lack of consideration of transaction 
cost and its effect on consumer behavior 
has led to rather strained explanations of 
why individuals use or hold money.” Such 
explanations sometimes involve arbitrary 
payment schedules, balanced portfolios, or 
perhaps simply a throwing up of the hands 
and saying that the utility function con- 
tains money holdings as an argument.’ In 
this paper I attempt to remedy this sad 
state of affairs by developing the demand 
for money from a foundation of money’s 
use in reducing transaction cost. The result 
of this approach is, I believe, both more 
attractive intuitively and more relevant. 


I. A Pure Exchange Economy 


The traditional treatment of a pure 
exchange economy considers individuals 


* Professor of economics, Texas A&M University. I 
am indebted to Karl Brunner, Robert Clower, Allan 
Meltzer, W. Phillip Gramm, and Karl Asmus for sug- 
gestions and criticisms. The research on which this 
article was based was financed by the National Science 
Foundation. 

1 Some notable exceptions are Karl Brunner and Allan 
Meltzer (1970) and Robert Clower. 

2 See, for example, Don Patinkin, ch. 5. 

3 See William Baumol and James Tobin for examples 
of fixed payments schedules. For an excellent critique of 
these two approaches, see Brunner and Meltzer (1967). 
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with utility functions of the form 
(1) 


where x; is the rate of consumption of the 
ith good. Each individual receives an en- 
dowment of goods (x$) which may not be 
carried over from period to period. Indi- 
viduals are then assumed to maximize (1) 
subject to the constraint 


U = U(x); #=1,...,” 


n n 


D pitt = 2o pai 


t=1 t=1 


(2) 


where x? is the endowment of the ith good, 
x; is the rate of consumption of the ith 
good, and #; is the price of the ith good in 
terms of a base good x», 1<b<n so that 
p= 1. In this model, transactions costs are 
zero since any good may be traded as 
easily as any other and trading time is 
either irrelevant or it is assumed that 
trading takes no time. 

Let me now introduce transactions time 
as a choice variable for consumers. That is, 
I assume that barter transactions take 
time and that the consumer’s time is 
limited and valuable to him. Thus, rewrite 
the utility function in (1) as 


(3) U = Ulm, D; 


where / is the proportion of a period de- 
voted to leisure. Additionally, let me par- 
tition each period of time into two parts: 
that part spent on leisure (/) and that part 
spent in barter (B). Thus, 


(4) 


Finally, assume that transaction time is 


t=1,...,n 


b+ B=1 
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an increasing function of transactions 
undertaken :4 


ðB 
(5) B = G(T), ST >0 


where T represents the level of transac- 
tions, defined as the Euclidean length of 
the vector of the values of excess de- 
mands,§ 


(6) T= 4D le- t} i 


i=l 


The problem is then the maximization 
of (3) subject to (2) and (4). Form the 
following Lagrangian function 


U* = U(x, D) — al D pile: — x] 
— [i+ B- 1] 


Differentiating (5), (6), and (7) and setting 
the resulting derivatives of U* equal to 
zero yields the following set of necessary 
conditions for the maximization of (7) 


Ge {rs +r! a bs; 


#=1,...,% 


(7) 


(8) 
U: ia Ao 


1 Tt can also be assumed that other resources may be 
substituted for time in conducting transactions. How- 
ever, for my purpose nothing is gained from this com- 
plication. 

5 The Euclidean distance has several advantages. 
First, it is invariant with respect to changes in the units 
in which the x; are measured. Second, it treats goods 
supplied and demanded in a symmetric fashion. Third, 
it is mathematically easy to work with. Note that 
equilibrium in the system requires that J stie= 2. näy 
for all z, where the r are individuals, which does not 
imply that T=0. In general the equilibrium will be a 
repetition of the same transactions period after period. 
It is exactly this repetition which underlies the assertion 
that in a completely certain world no transactions costs 
could exist since individuals would simply make a once 
and for all infinite commitment. However, for my prob- 
lem the source of the transactions cost function is irrele- 
vant and will not be discussed further. For further 
elaboration of this point and an interesting discussion 
of the source of transactions costs, see Brunner and 
Meltzer (1970). 


so that 


(ts —~ 2; 
At yg Pe 


(9) 





SIS 
i 


M+ UG pila; — ax) pi 


j= ,..6,% 


The result indicated by equations (9) 
are, as expected, different from the results 
obtained when transactions costs are as- 
sumed to be zero. Perhaps a better idea of 
the difference can be had by comparing the 
respective equilibrium marginal rates of 
substitution with and without transactions 
costs assuming that the p; are unaffected 
by their introduction. This difference is 


w  G)-G). 


_ UG [pies — si) = piles i) pi 
Thi + UiG' pil; — x3) $i 


where (U:/U;)r and (U;/U;)~r represents 
the case with and without transactions 
costs, respectively. Since A, T, Ui, G’, and 
the p; are all positive, the sign of (10) de- 
pends on the excess demands. In particu- 
lar, if the consumer is a net supplier of good 
i, i.e., (x:— x4) <0, and a net demander of 
good j, then (U./Uj)4r>(Ui/U,)r. In a 
two-good world this would require an 
increase in the consumption of good iż 
relative to good 7. 

This result is intuitively obvious once 
the effect of the introduction of transac- 
tions costs on the prices of the goods is 
recognized. Essentially, what has hap- 
pened is that the price received for goods 
supplied has fallen in the sense that while 
the same amount of any other good is ob- 
tained the transaction now involves a 
positive expenditure of time. In contrast, 
the price paid for goods purchased has 
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risen since in addition to the former 
amount of other goods given up some 
transactions time must be expended. Thus, 
it is not surprising that the introduction of 
transactions costs results in increased 
consumption of supplied goods (taken as a 
group) and decreased consumption of de- 
manded goods (again, taken as a group). 

The effect of introducing transaction 
cost is illustrated graphically in Figure 1. 
In the figure the vertical axis represents 
time per period, which is necessarily unity. 
The right-hand axis measures units of good 
1 and the left-hand axis measures units of 
good 2. Point A in Figure 1 is the initial 
endowment of goods and time (xf, x2, 1). 
Line CC is the budget line for the given 
prices (pı, f2); it represents the relevant 
boundary of attainable combinations of 
xı, %2 and } under conditions of no transac- 
tion cost and non-satiety for x, x2, and /. 

The effect of transaction cost is to reduce 
the height of CC whenever the desired 
combination of (xı, x) moves away from 
(at, x2). This effect is shown in the figure by 
the movement of the boundary from CC to 
C’C’. Thus allowing for transaction cost 
reduces the set of attainable combinations 
of (xı, x 2) by the sum of the two areas 
(CAC) to the right and left of A. If money 
is adopted by a community in which indi- 
viduals are characterized by the situation 
in Figure 1, this money must have the 
effect of raising the boundary C’C’ (e.g., 
from C’C’ to C’’C” in Figure 1).° 


II. A Money Economy 


The essential difference between money 
and non-money economies is that in a 
money economy at least one good is uni- 
versally accepted in transactions so that 


6 If it were assumed that in addition to time, re- 
sources may be used in transactions, then the effect on 
Figure 1 would be to convert the relevant boundary to 
a surface rising from line C’C’ in the direction of less xı 
or less xz. 





FIGURE 1 


the number of transactions involved in any 
trade is at most two; one trade of a sup- 
plied item for money and then a trade of 
money for a desired item. However, the 
existence of money does not preclude 
direct barter whenever such barter is less 
time consuming than two money ex- 
changes. For example, if one desires to 
exchange two hours work for a transistor 
radio, he may sell the labor for money and 
take the money and trade it for a tran- 
sistor radio, or if he knows someone who 
will take two hours of Jabor for a tran- 
sistor radio then the trade can be made 
directly. Moreover, in the latter case hav- 
ing to use money may involve both traders 
in an extra burden. Thus, universal ac- 
ceptance of money is interpreted to mean 
that having money is a sufficient condition 
for exchange but not necessary. 

One obvious use of money, then, is the 
reduction of exchange time for the mem- 
bers of the community. In this use, money 
is used until the marginal cost of using it 
is equal to the marginal value of time 
saved through its use. However, money 
frequently performs other functions such 
as a convenient store of value; meaning 
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that its storage costs are lower than the 
storage costs of other goods and services.’ 
Thus, the institution of money allows one 
to avoid storage costs on some commodi- 
ties, first by’ making transactions costs 
lower so that transactions may be engaged 
in more frequently and secondly, by allow- 
ing the separation of the sale of supplied 
goods from the purchase of goods for 
consumption. 

Consider an individual who desires to 
maximize a utility function of the follow- 
ing form 
(11) U=U(cy,k); t=0,...,8 


where /, and cs, respectively, are the rates 
of consumption of leisure, and goods and 
services in the period t, and H is the end of 
the consumers horizon. Assume addi- 
tionally that the individual faces income 
and time constraints 


(12) Mu = A(w, t); Au, > 0 and Huns = 0 
and 
(13) LtutT, =1 


where y, is real income in period t, w, is 
work time in period t and T; is the rate of 
transactions time expenditure in period t.8 
Equation (13) indicates that for each inter- 
val the sum of the three rates of spending 
time must exhaust the interval and it is 
additionally assumed that the ways to 
spend time are mutually exclusive. 

Any given levels of y, and c; imply an 
aggregate level of transactions. These 
transactions may be carried out all at once, 
sporadically, or regularly throughout the 
interval. Additionally, the transactions 
may be consummated via direct barter or 
with a media of exchange. For every dis- 


7 In the context of this paper these storage costs are 
direct costs since I will deal with a world in which future 
prices are known to be equal to present prices with cer- 
tainty. : 

8 Hy, and Hupo, are the first-and second-order partial 
derivatives of H. Throughout the remainder of the 
paper the various functions will be subscripted in a 
a similar fashion to denote partial differentiation. 


tribution of transactions and time path of 
income and consumption over the inter- 
val, there will exist unique levels of aver- 
age stocks of work services delivered but 
not collected for, +, consumption goods, 
ĉ&, and real holdings of the various media 
of exchange, mt (i=1,..., n), €g., Cur- 
rency and demand deposits. Subject to the 
costs of holding these inventories, con- 
sumers will select the distribution of trans- 
actions so as to minimize transactions 
time. I shall assume the following transac- 
tions time function® 


(14) Te = Gy cy 5 GoM); G2 1,...,0 
where , 
Gu>0, Ga>0, Ga<0, Ga <0, Gai <0; 
t=0,..., H; i=1,...,0 


(15) 


Since the remainder of this discussion 
follows directly from assumptions con- 
cerning (14) further discussion of it is 
warranted. First I shall assume that time 
required for transactions is dependent on 
both the number and size of the transac- 
tion engaged in. Thus, a doubling of in- 
come and consumption if handled by 
doubling the size of each transaction -will 
result in a doubling of Js, &, and mt and 
with a resultant increase in transactions 
costs.! The signs of the partial derivatives 
of (14) (shown as (15)) result from the 
following: 1) an increase in income must 
increase transactions time if no change 
occurs in the other arguments because in 
this case the only way to sell the increased 
output is to increase the number of trans- 
actions;!! 2) an increase in consumption 
increases transactions costs for the same 


3 Thus, (14) shows the minimum transactions time 
attainable for each level of the arguments. 

10 Note that if transactions time is independent of the 
size of transactions but depends only on the number of 
transactions engaged’in, then (14) will be homogeneous 
of degree zero. ` 

il Simply increasing the size of transactions will in- 
crease #, and ñ, which is, of course, not allowed. 
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reason as increases in income; 3) an in- 
crease in the average stock of produced 
goods and services implies a reduction in 
the number of sale transactions (given y+) 
and thus a reduction in transactions time; 
(4) an increase in the average stock of 
consumed goods and services implies a 
reduction in the number of purchase trans- 
actions (given cs) and thus a reduction in 
transactions time; 5) an increase in the 
average stock of the ith type of money 
implies (a) larger sale and purchase trans- 
actions (given y, and c) and thus fewer of 
them or (b) that a greater proportion of all 
transactions are money transactions. Both 
(a) and (b) above imply a reduction in 
transaction time.!? 

Assume additionally that each stock 
has diminishing returns and that income 
and consumption have increasing transac- 
tions cost so that 


Gu > 0, Ge > 0, G > 0, 


(16) 
Ge > 0, Giz >O for alli 


and that the only other assets besides the 
stocks of produced goods and services, 
consumed goods and services, and the 
various types of money, are bonds yielding 
interest rate r per period. Thus, the cost of 
holding the stocks, ï, ¢, ñ? is the income 
foregone on bonds that could have been 
held plus any additional holding costs.¥ 
Finally, assume that each individual faces 
a budget constraint of the form shown in 
equation (17). Note that r is the rate of 
interest, 6 is initial real bond holdings, 
m is initial real money holdings, 43, 6, and 
the dn‘ are the direct costs of holding in- 


2 Note that in a certainty world, the minimum 
č, 3, m* in each period will be zero. 

8 Tf the assumption of constant goods prices is dropped 
and replaced by a known rate of inflation then this rate 
of inflation may be treated as an additional holding cost 
of money. In this approach the bonds become fixed in 
rea] value so that r represents a real rate of interest. The 
money rate of interest would then be r-++p, where p is 
the known rate of change in prices. The holding costs of 
the various forms of money would be ôm -+p provided 


H 1 t 
i7 —— b 
a7) > (5) + oe 


il 
iMa 
a 
Jnd 
Ke 
~ | 
— 


E + rs, ppg xm) 
+ dre + sze + orian 


ventories of produced goods, consumer 
goods, and real money, respectively. Ad- 
ditionally, assume that &>0, ô&>0 and 
ôm <ô, ô for all ¿, and finally that if for 
any i, da'<0 then r>|6n‘|.4 The term 
rj +t: mM) on the right-hand side of 
(17) is necessary because the left-hand side 
of (17) assumes that all of ys, b, and m is 
invested at rate of interest 7 in arriving at 
the present value. Thus, to the extent that 
the consumer holds stocks of output, con- 
sumption goods, or money, he gives up the 
return assumed by the left-hand side of 
(17). 

Since the problem of interest here is the 
demand for money, the determinants of 
the optimal paths of consumption and 
leisure (¢ and i, respectively) may be 
assumed to have already been chosen; 
that is, they may be treated as param- 
eters. It can readily be shown that a 





that all forms of money are suffering the same rate of 
price level depreciation. 

4 Equilibrium for the economic system with a positive 
level of capital will require that r>|ém‘| if 6%¢<0, for 
all z. Additionally, equilibrium in the banking system 
will also require the same condition. 

18 This approach can be viewed as a sort of inverse 
“indirect utility” approach in that instead of the sub- 
stitution of demand functions into the utility function, 
I have substituted certain arguments of the utility 
function into the constraint, i.e., an indirect wealth 
maximization approach. In this approach the consumer 
is viewed as a producer and consumer of wealth and 
given the amount he desires to consume, he maximizes 
the output of wealth. Thus, I have treated this problem 
in a way similar to the minimization of cost for given 
output in the theory of the firm. where even though only 
one output is the profit maximizing one, it is true that 
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necessary condition for utility maximiza- 
tion is that for given (ĉ, h) the levels of 
Je &, and the mi be chosen so that the 
following implicit form of (17) be a maxi- 
mum 





w= D 


t 


t 
b 
5) a+ +m 


ai) 
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+ Je + dat, + D . 





(18) 


subject to (12), (13), and (14).16 

Now substituting (12) and (13) into 
(18) and (14) yields the following function 
to be maximized 


a> (—) at -0+ Tò, t] 


1 t 
b Z 
atone z( a) 
[atr(a+a+ Za) 





(19) 


+ Osh, + O86, + >; sam | 





for any given output costs must be a minimum. In my 
case this boils down to for any given level of ¢ and / 
wealth must be a maximum. In particular at the utility 
maximizing levels of ¢ and / wealth must be a maximum 
and this maximum is, of course, zero. Essentially my 
approach says that since (18) must be a maximum for 
any levels of c and / chosen, (18) must be a maximum 
for the particular levels of c and/ that maximize utility. 
Treating the problem in this way has the distinct ad- 
vantage of simplifying the mathematics and of making 
the demand for money a function of the levels of choices 
concerning consumption and leisure. 

16 Tf W* is not a maximum then some other values of 
Je &, Mt must be possible which will result in the left- 
hand side of (18) being greater than the right-hand side 
for (ĉn 4) allowing positive increments to cs, and h 
and therefore an increase in utility, Note that if (ĉ, i) 
is optimal then max W*=0, but is nonetheless a maxi- 
mum. 


subject to 


T = GÍH[1 — + D), 

(20) , i 
ley Mey Čt, im} 
Differentiating (19) subject to (20) and 
setting the result equal to zero yields the 


first-order conditions for a maximum of 
(19)}7 


= (1 ) = (r + ò) 
1+ Gabor : 
wt 
ae 7 (; a i) = E 
t=0,...,H 
TEE 
1+ Gy 
a=1,...,” 


where the terms on the left-hand side of 
equations (21) are the marginal return to 
holding average stocks of goods and ser- 
vices produced, goods and services con- 
sumed, and money balances, respectively. 


17 Had I treated the problem as one of utility maximi- 
zation equations (21) would still have been necessary 
conditions for a maximum. In addition, the following 
two conditions would also have been necessary 


1 \trit Hu(G, + G) 
n-ai) 
1+r 1+ Ge 


(21*) t=0,...,H 


peas) era 
nT Led LI FGH, 


Moreover, the conditions required for wealth maximiza- 
tion would still be necessary to derive the derivatives of 
the demand functions presented as equations (22). Es- 
sentially, the approach used here derives a wealth func- 
tion. 


(a) W = gles le; r, 83, 82, dn") 
which shows the maximum wealth for each set of values 


of the arguments. Utility maximization then requires 
that the following Lagrangian be a maximum 


(b) U* = Ulen la) — Alger, Lu r, 85, âz, òai) | 


where the function (a) is. required to be equal to zero. 
Thus, the similarity between the usual treatment of 
profit maximization and the problem considered here is 
now quite distinct. 
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The denominators in (21) reflect the fact 
that the transactions time saved cannot be 
entirely converted into income for fixed 
stocks, because increased income requires 
increased transacticns time. 

Equations (21) plus the initial condi- 
tions (12), (13), and (14) make up, for each 
t, (n+5) equations in the (m+5) un- 
knowns Ji, wt, Vt, Je Ee F and parameters 
ên di, 7, 55, Ôc, d=. The system, (21), can be 
solved for each of the variables in terms of 
the parameters.!8 Let me write the solu- 
tions for Fr, &, mi as? 


£6. Hila ve 
M, =e (ĉis ls t, 55, ôz, Öm , t) 


é = (et, h, 7, òy, ôt, on, t); 
(22) es 
1,jg=1,...,” 


re j 
ye = lê, h, T, 85, 03, On , t) 


The derivatives of functions (22) can be 
derived by totally differentiating system 
(21), (12), (13), and (14). After substitu- 
tion of (12), (13), and (14) and assuming 
that the cross-partials involving y and c 
are zero, the differentiation results in the 
system of differential equations shown as 
(23). For expositional convenience I have 
dropped the time subscripts, and ordered 
the stocks of the n types of money, pro- 
duced goods, and consumed goods so that 
the types of money are denoted as oi, 02, 


18 This follows from the fact that equations (12), (13), 
(14) are monotonic in Ti, we and y; and can be solved 
uniquely for Fy, wz, and ys in terms of the #+-2 remain- 
ing variables. Then these solutions may be substituted 
into (21). The positive definiteness of S, the Jacobian 
of the system, then insures the existence of a unique 
solution of the x+-2 variables in terms of the param- 
eters. 

19 Note that income and assets do not appear directly 
in the demand for money function. The reasons for this 
are twofold. First, income is an endogeneous variable 
and thus on the same fcoting as money. However, the 
income function is assumed fixed (as is the transactions 
cost function) and will of course influence the demand 
for money. Second, initial assets affect the demand for 
money indirectly through ct, but for our problem c+ is 
fixed. 


n+2 
(23) D (Gi; + (r + 6:)(r + 6;)G,y]do; 


j=1 


= (+0) (a + G,dé) 
m = (dr + dô); 
Aw 


i=l.. 


. +2 


, Ca, produced goods as gn41, consumed 
goods Gn, Ôg: as 6; (@=1, , n), 65 as 
Ôn, and 62 aS Sn4e. 

Denote the matrix of coefficients of 
system (23) as 


S = [Gu + (r + ô) (r + 6) Gy]; 


24 
ca snt 2 


he es Cee 


then the solution for do; is 





(25) do; a 
nt+2 AeGy _ Si 
5 -(di+ G.dé 


214 GH, 


— dr + di;); 
21 ay, Se 


‘where |.S| is the determinant of S and Sa 


is the cofactor of S$ associated with the 
element common to the ith row and jth 
column. The second-order conditions for 
a maximum of (18) require that 


Hy 
S 
(1 + HwGy) 
be negative definite. Thus, S itself must be 
positive definite. This information allows 


the sign of the own partials of the demand 
functions (22) to be determined, i.e., 


ae; 1 + G,Ho Sy 
06; Hy, Js] 
since | S| and S,;>0 for allj, but leaves the 
signs of all other partials undetermined. 


However, if it is assumed that the effect 
of a change in the cost of holding the jth 


(26) T=— 











<0 


414 THE AMERICAN ECONOMIC REVIEW 


stock on the demand for the jth stock is 
greater than the sum of the effects of 
changes in all other holdings costs on the 
demand for the jth stock, i.e., 
00; 


06; 


: +2 
ðc; % 


(28) 88, 


? 














ii 
then much more can be said.” In particu- 


lar, 
00; 1+ Gay Si 


=- $} ——— <0 
(29) ðr f=1 Ae | S| 


for all j 


since the sum on the right-hand side of (29) 
is now dominated by the term S,,/|.S| 
which is positive. In addition, while the 
effect of a change in desired leisure or con- 
sumption on any particular stock is still 
indeterminate the effect on the sum of all 
stocks is now determinate and is 


HuGyy 
1+ HG, 


m [S| 
This result follows because (28) implies 
that Jyt? S.;/|S|>0 for all i so that 
every term on the right-hand side of equa- 
tion (30) is positive. 

Finally some stronger results can be 
had if it is assumed that G;;=0 for all i and 
j, ij. For in this case it can be established 
through a series of elementary row and 
column operations on S that the cofactors 
of S are” 


2 This is equivalent to assuming that S~ has a domi- 
nant diagonal since the S;;/|S] are the elements of 5-1. 

2 Tt can be shown that for any (nxn) matrix A =(a;;) 
where |@i:| >|ai| for all ¢ and j, ij, an>0 for all z, 
ai;= auw for all 4, j, J, k, ixj, LÆk than a matrix B= (b;;) 


n42 
= — (r +8) (r +8)Gu [I Gu <0; 


kæi.j 


pP 
! 


i £j 
31 n+2 n+2 
= II Gir + Guy 2, (r + ô)? 
key 


ixj 


& 
| 


n+2 
s II Gr > 0 


kij 


From (25) and (31) it follows that: 
80;/06;>0 for all ji; d0,/08;<0, d0,/al 
>0, do;/82>0 for all j; d0;/0r20. Thus, 
for this case, increases in desired leisure or 
consumption increase the average level of 
all stocks, both money and goods. In- 
creases in the storage costs of a stock will 
decrease the average level of that stock 
and increase the average levels of all other 
stocks.” Finally, increases in the interest 
rate may increase, leave unchanged, or 
decrease a particular average stock de- 
pending on that stock’s storage costs rela- 
tive to the storage costs of other stocks. 
Hence, increases in the rate of interest will 
not necessarily reduce average holdings of 
each type of money. However, such in- 
creases will reduce the average total value 
of all stocks held as can be seen from equa- 
tion (32). 

In addition, if the storage costs on all 
forms of money are less than the storage 
costs on both produced and consumed 
goods then an increase in the interest rate 
will necessarily reduce the average stock 
of the sum of all monies. This is shown in 





=A exists and 6;;>0 for all 4, b:;<0 for alld andj, ix<7. 
Thus, many of the following results will hold if G:;/ 
(r+8:) (7 +8;) =Gu/(r-+61) (7 +64) for all 7, 7, k, | such 
that ij, kl. Of course, G,;=0 for all 7, 7, 747 is a 
special case of this condition. 

2 Since a known rate of inflation may be treated as a 
storage cost of holding money, an increase in the rate of 
inflation is equivalent to an increase in storage costs of 
money. Thus, such an increase will reduce the average 
level of money balances and increase the level of stocks 
of goods. 
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equation (33) which is necessarily less than 
zero if 6; <ôn+1, dn42 TOF all j <n. Thus, while 
the value of the entire money portfolio 
must be negatively related to the interest 
rate, no individual element in the portfolio 
need be so related. The reason for this 
seemingly strange result is that changes in 
the rate of interest do not leave the relative 
marginal costs of holding the various 
stocks unchanged. In particular, consider 
the marginal cost of holding stocks of ith 
money type relative to the marginal cost 
of holding stocks of the jth money 





(34) es 


The derivative of (34) with respect to the 
interest rate is 





415 


Thus, if <ô; increases in the interest 
rate reduce the marginal cost of the ith 
money relative to the jth money, and 
substitution toward the ith money form 
will occur.” This substitution effect may 
be large enough so that an increase in hold- 
ings of the ith money form result. Note 
that if the holding costs of money are al- 
ways less than the holding costs of goods 
then an increase in interest rates will re- 
sult in decreases in the price of holding 
goods relative to any money form. 


II. An Alternative Approach 


Some additional insight into the nature 
of the results can be had by viewing the 
problem as one of the minimization of 
transactions time for each period 7 subject 
to the condition that (18) equal zero where 
l, M, ĉe (t=0,..., H) and the op 
(t=0...,r—1,7+1, ...,H)are treated 
as parameters. Such a minimization of 
transactions time is a necessary condition 

2 In a model with a known rate of inflation p, the 
marginal cost of the zth money type relative to the jth 
money type is 
MC; r +p +ô: 

MG r+o+ò 


and the derivative with respect to the rate of inflation is 


A (E) 
MC; 


(34*) 











ae 6; — 6; 
oe) dp C++) 
MC f ô; — 6; Thus, if & <ô; an increase in the known rate of inflation 
(35) = reduces the marginal cost of the ith money relative to 
or (r + ô) the jth money. 
ô ( o ) 
2 d 1+ GHN 2 n+2 n 
(33) =- Dy I Gu + Gu 2 [C +8) — (+ a) 
ðr He gol \ kai ijl 
n+2 nt? 
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for utility maximization since, if transac- 
tions time in period 7 could be reduced 
while keeping ĉ, bẹ e (t=0,..., H) and 
op (t*r) constant, then this additional 
time could be used to increase f, or & or 
both for some or all t and thus increase 
utility. Viewed in this way the problem is 
to minimize 





(36) T,= G4, Êr Cir); j=1,..., n +2 
subject to 
PN eE- 1 t 
1 pas t— ê 
a+ E(a)o-ats 
H t nt2 
(37) +m- pale ) Sr tadou} 
tár 1 + r i=l 
aed 
= > (r + 5:) i 


i=l 


Now form the Lagrangian function 


* n+? 
(38) TT, =G—d [a —- Sot iow | 
i=1 
where A is the left-hand side of (37).?4 The 
first-order conditions for the minimization 
of (38) are 


(39) G;=—A(r+4,); ., n42 


i=1,. 
which may be expressed as 


G; ô; 
ay, Pee 

G; (+8) 
From (40) then, the ratios of the marginal 
costs of holding the various stocks must 
equal the ratios of their respective mar- 





for all ¿ and j.” 


% Note that the level of resources available for tran- 
sactions is treated as a parameter in its entirety for this 
problem. In a general utility maximizing model this is, 
of course, inappropriate. 

% Since the choice of v is arbitrary (39) must hold for 
all v so that (40) can be written as 


Git 3 (re Fa 


(40%) Git i ( 1 g +a) 
1+r 5 7 





for all 2, j, and k 


ginal transactions time returns.” The 
second-order conditions require that the 
quadratic form Q= >> Jy Gidoido; be 
positive definite subject to the condition 
that 02? (r+6,) do;=0. Thus, the follow- 
ing bordered Hessian must be positive 
definite. 


3 


S [ 0 (r+ a 
(41) (tò) Gi 
|T| <0,Ti <0 for alli 


where | T] is the determinant of matrix T 
and the Ta are the principal minors of 
matrix T. For each t, equations (39) plus 
equation (37) comprise (w+ 3) equations in 
the (w+3) unknowns (s:;, A) and can be 
solved for the unknowns in terms of the 
parameters (A, 7, ô:) so that the solution 
for e; may be expressed as”” 


(42) oj=S.(A, r, 63); n42 


Now the signs of the partial derivatives 
of equations (42) may be determined by 
totally differentiating the equation system 
consisting of (39) and (37) which yields 


i=1,... 


nt2 n+2 
(43) P (r+6))dop=dA+ D) cje(dr+ds,) 
j=1 j=l 
nt+2 
(r+8)d\+ >> Gijdoy= —d(dr+d6;) ; 


j=1 


 n+2 


The matrix of coefficients of (43) is exactly 
T. Therefore, the general solution of (43) 
may be written as 


To3 n+2 
[24+ L cular db) | 
| T| i=] 


n+2 
=X > 
i=l 


i=1,... 





doji = 


(44) Ti; 


IT| 





(dr+ dé) 


28 Note the ratios of the marginal transactions time 
returns equals the ratios of the marginal revenues since 
the transactions time saved is valued at H, no matter 
how it is saved. 

21 The nonsingularity of T, the Jacobian of the sys- 
tem, guarantees the uniqueness of equation (42). 
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so that the partial derivatives in which I 
am interested are?” 
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Using this approach ðs;/3 A may be viewed 
as the resource effect, or since the change in 
A must be the result of a decision to change 
transactions time in period 7, as a transac- 
tions time effect. In this way, dc,;/06; may 
be written as 





(46) 06; ðA 
where Mj;=—AT,,/|T| is interpreted as 
the substitution effect. That is, M;; is the 
effect of a change in the costs of holding 
the ith stock on the average holdings of the 
jth stock with transactions time constant. 
Note here that if we assume as earlier that 
Gu>0 for all ¿ and G;;=0 for i=j then 


n+2 
To = — (r + 6) [I Gu < 0 
kj 
nt+2 
(47) Ty =@+8)r+6,) [[ Ge > 0 
kæži,ĵ 
n+2 (r + 5;)? n+2 
Ty = 2, — [I Gu <0 
izj Giu ke 


In this case the signs of the partial deriva- 
tives are 00;/0A >0 for all 7; dc;/06;>0 for 
all ¿ and j, ij; ðs;/ðð;<0 for all f; and 
da;/0r20; depending on the relation 
between the costs of holding a; relative to 
the o; (547). 

Graphically the analysis is depicted in 

28 Note that the partials with respect to the 6; and r 


are compensated partials. That is, it is assumed that the 
consumer is compensated so that A remains unchanged. 








Figure 2 where the vertical axis represents 
the average stock of g; and the horizontal 
axis represents the average stock of o;. The 
iso-transactions time loci are labeled T-', 
T°, and T! and are drawn convex to the 
origin as required by (41). The constraint 
is then represented by the linear function 
with intercepts at 


A— >> (r + don 


k¥ i,j 

C; = 
(r + 6;) 

and 
Á ag Dy (r + dx) on 

pore 

oj = 
(r + ô;) 


respectively. The figure is constructed so 
that 6;<6,; and the slope of the constraint 
is accordingly less than one in absolute 
value. Point A in the figure is the transac- 
tions time minimizing combination of «;, 
o; given the é, (ki, 7). Thus, in this way 
the vector of optimal stocks is determined. 
This vector of optimal stocks includes, of 
course, all the optimal stocks of the vari- 
ous forms of money ñ‘ (i=1,..., n) and 
thus the portfolio of money forms is 
determined. 

Assume that e; and a; are both forms of 
money and allow an increase in the inter- 
est rate. As I have shown in (35) such a 
change will not leave the slope of the 
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constraint unchanged. In fact, 


lara 
or 








or 
oo [cree 
(r + 4;)? 
(ô: — ô;) 
EET 


so that relative prices change in favor of 
the more expensive stock when the rate of 
interest rises. Therefore, it is possible that 
the substitution effect toward the more 
expensive money will dominate the re- 
source effect and the increase in the inter- 
est rate will increase the stocks of the more 
expensive money. (Point B in Figure 1 is 
an example of such a case.) Given a 
transactions time function that is homo- 
geneous in average stocks, increases in the 
rate of interest will certainly change the 
ratios of money stocks in favor of the more 
expensive stocks, 

Thus, if as is sometimes asserted, de- 
mand deposits actually have a negative 
storage cost because of the value of ser- 
vices performed by the bank then increases 
in the interest rate will increase the cur- 
rency-deposit ratio.” It is interesting to 
note that the long trend of decreasing 
currency-deposit ratios has recently re- 
versed itself and that this reversal has 
coincided with the increasing level of 
interest rates.2? 


IV. Implications for the Currency- 
Deposit Ratio 


The approach used in this paper can be 
extended to answer questions concerning 


29 See Milton Friedman, (p. 42). 

3 As pointed out in fn. 22 an increase in the rate of 
inflation is similar in its effect to an increase in the rate 
of interest. Of course the increase in interest rates re- 
ferred to is the money rate which in my terms is (r+ ,) 
where p is the rate of inflation. 


the determination of the currency-de- 
posit ratio. In particular, the currency- 
deposit ratio can be solved for in any of the 
approaches used by simply limiting the 
number of money forms to two; currency 
and demand deposits. In the following, I 
shall limit my discussion to the approach 
followed in Section IT above. 

From the results presented in (12) above 
the currency-deposit ratio may be written 
the following way, 

me 
(49) aes x(é, i, r, ôs, ôz, de, 5p) 

mp 
where mc and mp are real holdings of 
currency and demand deposits, respec- 
tively, 5¢ and Sp are the storage costs of 
currency and demand deposits, respec- 
tively, and the other arguments of (49) are 
as defined in Section II above. 

Now the crucial element in the analysis 
of the currency-deposit ratio is not (49) but 
rather the signs of the partial derivatives of 
(49). These derivatives can be evaluated - 
by first differentiating the quotient me/mp 
and then assigning the appropriate values 
to the individual derivatives. First, note 


that 
(=) Oma Omp 
ô | — mp —— — mg 
mp OX: Ox; 





(50) 





Ox; mi, 


where x; is the ith argument of (49). 

The sign of (50) will depend on the argu- 
ment chosen and on the assumptions 
underlying the derivation of the original 
demand functions. In particular, let me 
assume that G:;=0 for all i and j, 7+, i.e., 
the conditions that generated the maxi- 
mum information concerning the indi- 
vidual derivatives in Section II. In this 
case, the following solutions for the deriva- 
tives of (50) result, and are shown as the 
system (51). Note that a=|S| mp, 6 
=(1+6,H,)/H, and that Gee, Gop are 


SAVING: TRANSACTIONS COSTS AND MONEY 419 


a GyyGnGeG, 


S [mp(r + 8¢)Gpp — melr + 8n)Gec] 20 


U ee [mp(r + ôc)Gop — me(r + 6p)Gec] 20 


E 
= — { (mcGce = mpGpp) GGe 
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+ Gyl(r + &) G + (r + ô)Ga]lme(ð: — dp)Geo — molè — bc)Gov] 
+ (8¢ — 8p)GyGaGa[me(r + ĉc) + mp(r + ên)]} Z0 


dy = Bir + 6;)GaGw 





[mo(r + 8¢)Gpp — me(r + 8n)Gee] 2 0 


[mp(r + 8c)Gop — me(r + n)Gee] 2 0 


+ mcGyy|(r + ôe) ?GmGa + (r + 5c)*GecGa + (r + 83)*GecGe]} > 0 


51 = 

(51) 365 a 
dy Bir + &)GnGr 
as a 
dy 8B 
P = {[mp(r + ôn) (7 + 8c)Gy + mcGec|GnGe 
oy B z 
T { [me(r + ôn) (r + ôc)Gu + moGpn|GaGz 


+ moGullr + ôo) GaGa + (r + 82)°GonGai + (r + &)’GonGa]} <0 


the second own partial derivatives of the 
transactions time function with respect 
to currency and demand deposits, respec- 
tively. 

Note that even in this extreme case only 
two of the seven derivatives have deter- 
minate signs. These two are the derivatives 
with respect to the storage costs of the two 
forms of money. As expected, increases in 
the currency storage cost decrease the 
currency-deposit ratio and increases in the 
demand deposit storage cost increase the 
currency-deposit ratio. However, if I 
make the additional assumption that 
changes in the level of consumption leave 
the currency-deposit ratio unchanged then 
the remainder of the derivatives are deter- 
minate. In this case the signs of the deriva- 
tives in (51) become 





(52) 

a 20 as ôç 2 8p; => 

ar $ <? an 6c 
Thus, the result of assuming that dy/d¢=0 
is that the currency-deposit ratio depends 
only on the relative price of currency and 
demand deposits. 


V. Conclusion 


In this paper I have been able to dem- 
onstrate that the theory of demand for 
money can be derived from utility maxi- 
mization without making money holdings 
an argument of the utility function. Essen- 
tially, the approach concentrates on the 
transaction time saving aspect of using 


` 
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money. Thus, the results deal with trans- 
actions balances only. The demand for 
money functions derived have all the prop- 
erties usually assumed in models where the 
demand for money is a primitive statement 
in the model. 

In the most general case the only deriva- 
tive of the demand for any particular 
money form that is determinate is the own 
storage cost derivative. Thus, the deriva- 
tive of the demand for a particular money 
form with respect to the interest rate is 
indeterminate. This indeterminancy is due 
to the fact that the relative costs of using 
the various money forms is dependent on 
the interest rate. However, even though it 
cannot be shown in the general case, that 
the demand for a particular money form is 
inversely related to interest rates, it can be 
shown that the demand for the sum of all 
stocks held is so related. 

Since the model allows for an arbitrary 
number of money forms, it has direct 
relevance for questions concerning the 
optimal currency-deposit ratio. In Section 
IV the implications of the model for the 
currency-deposit ratio were derived. It was 
shown that for somewhat restrictive as- 
sumptions the currency-deposit ratio deriv- 
atives can all be signed. In particular, 
the currency-deposit ratio is positively re- 


lated to the costs of holding demand de- 
posits and inversely related to the costs of 
holding currency. Moreover, if it is as- 
sumed that demand deposits are cheaper 
to hold than currency, as is often asserted, 
then the currency-deposit ratio is positively 
related to both the real and money interest 
rate. This is an interesting result consider- 
ing the recent rise in both interest rates 
and the currency-deposit ratio. 
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Interest Rates and the Short-Run Consumption Function 


By WARREN E. WEBER* 


In a previous paper in this Review, I used 
the assumption that a representative con- 
sumer maximizes utility over a multiperiod 
horizon to obtain a consumption function 
which includes the rate of interest as an in- 
dependent variable. In that study, interest 
rates were a statistically significant deter- 
minant of annual aggregate consumption. 
In this note, I examine the question whether 
interest rate changes are also an important 
determinant of quarterly consumption move- 
ments. I will also determine whether the 
evidence on consumer behavior obtained 
with the short-run data is consistent with 
that obtained from the long-run data. 


I. Empirical Analysis 


This empirical analysis is performed using 
the consumption function (10) in my pre- 
vious study. This consumption function is 


Ce = g* (re, €) 


aren a aa 
-IWY OEE 
a 2 kalki + kar”) 
+ ér 


where Ci, Wi, and Y, are aggregate consump- 
tion, non-human wealth, and labor income 
at time t, respectively; 7? is a particular 
market rate of interest at time t; e is an in- 
dependently and identically distributed nor- 
mal random variable with mean 0 and var- 
iance »?; 6, kı, ke, and k; are parameters; and 
L—e is the remaining lifetime of consumers. 
In (1) 

ro -[ 


E—e~l 


3 


j=0 


m,—Boj ies 
(kı + kort ) | 


* Assistant professor of economics, Virginia Poly- 
technic Institute. 
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The parameter c=1/(1+) is the partial 
intertemporal elasticity of substitution for 
consumption. The economic meaning of the 
other three parameters in the model is þest 
understood if we let y be consumers’ sub- 
jective rate of discount for future consump- 
tion, £ be consumers’ anticipated rate of 
growth of labor income, and 6, and 62 be two 
parameters which relate the rate of interest 
at which consumers expect to borrow and 
lend in all periods (7) and a particular 
market interest rate according to 


(2) nm =b + bare 


Then fi=(1+7)-¥#(146,), ka= (1-7) MO, 
and ka= (1+0)/1 +8. i 

The results of the empirical analysis using 
aggregate quarterly data for the United 
States for the period 1952-62 are presented 
in two tables below! In Table 1 we present 
the results when consumers are assumed to 
base their interest rate expectations upon a 
single market interest rate. Five different in- 
terest rates are used in the analysis to deter- 
mine whether the choice of interest rate 
affects the empirical results.? 


1 The observation period is limited to 1952-62 because 
the Federal: Reserve Board’s Flow-of-Funds data used 
in the construction of both the aggregate non-human 
wealth and aggregate consumption series are not avail- 
able for more recent quarters. The data series and de- 
scription of the method of construction will be sent 
upon request. All flow data is expressed in terms of 
quarterly rates and in real terms. I set the remaining 
lifetime of consumers (L—e) equal to 120 quarters. This 
is the lifetime used in the previous paper. 

2 The five interest rate series are Moody’s Aaa and 
Baa corporate bond yields, the market yields on 3- 
month bills and 3-to-5 year U.S. government taxable 
securities, and the yield on long-term U.S. government 
bonds. All interest rate series are obtained from the 
Supplement to Banking and Monetary Statistics, Section 
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TABLE 1—CONSUMPTION FUNCTION ESTIMATES 








U.S. Government Securities 








Moody’s 
Farameter Aaa Baa 3-month 3- to S-year long- 
bills issues term 
f} 4.573 2.849 4.465 6.541 
ki 1.001 0.9917 1.019 0.9953 
ky 0.1739 0.3749 0.000 0.0146 0.2235 
Rs 1.005 0.9949 1,028 0.9980 
Sum of sq. residuals 35.61 32.00 45.12 44.75 38.22 
Test Stat. 10.4 14.8 0.000 0.362 7.30 
Sig. Level 0.001 0.001 0.000 0.7 0.01 





When fe=k:=0, changes in the rate of 
interest will have no effect on short-run con- 
sumption decisions. However, if ko >0(@2>0), 
there is an interest rate effect. Shown in the 
next to last line of Table 1 are the likelihood 
ratio test statistics of the null hypothesis 
that k,=0 against the alternative that k> 0. 
In the last line of the table we present the 
significance levels at which the null hypothe- 
sis can be rejected.’ For both of the Moody’s 
corporate bond rates we can reject the null 
hypothesis at the 0.001 level of significance. 
For the long-term government bond rate, we 
can reject the null hypothesis at the 0.01 
level of significance. We cannot reject the 
null hypothesis for reasonable significance 
levels for either of the short-term govern- 
ment rates.‘ 

Thus, on the basis of our findings in Table 
1, we can say that the choice of interest rate 
does have an important effect on the ex- 
planatory power of the model. Changes in 
corporate bond rates do have effects on 
short-run consumption, whereas changes in 





12. We will use the term “short-term government rates” 
to refer to the yields on 3-month bills and 3-to-5 year 
issues. The interest rate data are available upon request. 

3 The level of significance at which the null hypothesis 
can be rejected is obtained by comparing the value of 
the test statistic against the percentiles of the chi- 
square distribution with one degree of freedom. The 
method of calculation of the test statistics is given in 
Weber, page 8 and fn. 14. The sum of the squared re- 
siduals under the null hypothesis is 45, 12. 

4 For 3-month bills the minimum sum of the squared 
residuals which we obtained is the same as that under 
the null hypothesis. For this case we cannot empirically 
distinguish 8, kı, and &3. Hence, no values for these 
parameters are reported in the table. 


short-term government rates do not. We do 
not have enough information to make a 
statement either way about long-term 
government bond rates. 

Now suppose that the explanatory power 
of an interest rate series is directly related 
to its reliability as an indicator of the in- 
terest rates facing consumers. Then the re- 
sults indicate that corporate bond rates are 
more reliable indicators than government 
bond rates. They also indicate that corpo- 
rate bond rates are more reliable the higher 
the default risk of the bond and that govern- 
ment bonds rates are more reliable the longer 
the maturity of the issue.- 

We now proceed to allow two interest 
rates to affect consumers’ interest rate ex- 
pectations by changing equation (2) to 


(3) n= ĝi + bore + ETA 


where x, is a second market rate of interest. 
Using (3) and performing the same manip- 
ulations which I used to obtain (10) in my 
previous study, I obtain a new consumption 
function which differs from (1). in that 
wherever (k:+o77") appears in (1), it is now 
replaced by (Ait+kor?-+kax,), where ky 
= (1+y) "Po. 

Table 2 presents the results when two in- 
terest rates are allowed to affect consumers’ 
interest rate expectations, Ceteris paribus, an 
increase in the second market interest rate 
will decrease consumers’ interest rate expec- 
tations. However, since |62/0;| =|ke/kal, 03 
is always less in absolute value than f», so 
that an equal increase in both market interest 
rates will cause consumers’ expected interest 
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TABLE 2—ConsumptTion FUNCTION ESTIMATES WITH Two INTEREST RATES 
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3. 
re Moody’s Baa ae ole U.S. Gov’t Long-Term 
x Moody’s U.S. Government Securities U.S. Government 
3-Month 3- to 5-Year Long- 3-Month 3- to 5-Year 
Parameter Aag Bills Issues Term | 3Month | Bils Issues 

8 2.800 2.957 2.597 2.880 4.249 14.95 8.769 
ki 0.9917 0.9919 0.9917 0.9917 1.008 0.9963 1.009 
ko 0.9621 0.4938 0.6800 0.8103 0.2148 0.2679 0.2186 
ks 0.9943 0.9947 0.9943 0.9944 1.013 0.9981 1.015 
ks l —0.6828 —0.2234 —0.3579 —0.5629 | —0.1811: | —0.1075 —0.1066 
Sum of sq. Residuals 28.92 24.44 21.75 28.13 38.12 29.54 28.37 
Q 4.73 12.1 17.3 5.95 7.06 11.3 13.1 
Sig. Level 0.05 0.001 0.001 0.025 0.01 0.001 0.001 
% 19.6 27.0 32.1 21.5 7.42 18.6 20.4 
Sig. Level 0.001 0.001 0.001 0.001 0.025 0.001 0.001 








rate to increase. Also note that when two cor- 
porate bond rates are used in the analysis, it 
is the one with the lower default risk which 
enters with the negative sign and has the 
smaller effect. When a corporate rate and a 
government rate are used, it is the govern- 
ment rate which has the negative sign and the 
smaller effect. When two government rates 
are used, it is the one with the shorter 
maturity which has the negative sign and the 
smaller coefficient. In all cases, it is the mar- 
ket interest rate which had the higher ex- 
planatory power alone which has the larger 
coefficient when combined with a second 
interest rate. Thus, these results tend to 
reinforce my conclusions about the relative 
reliability of the various interest rates as in- 
dicators of the interest rate conditions facing 
consumers. 

When two interest rates affect consumers’ 
expectations, changes in market interest 
rates will not affect short-run consumption 
only if @.=@;=0;1.¢., only if ko = k= 0. There 
will be an interest rate effect if either 6z or 
6; is not equal to zero; i.e., if either 2240 or 
k40. The line labelled Q: in Table 2 presents 
the likelihood ratio test statistics of the null 
hypothesis that ka=k,=0 against the al- 
ternative hypothesis that either k0 or 
k0. The next line shows the levels of 
significance at which the null hypothesis can 
be rejected. With the exception of the case 


in which two short-term government rates 
are used in the analysis, we can reject the 
null hypothesis of no interest rate effect at 
the 0.001 level of significance. These results 
are much stronger evidence in favor of the 
contention that interest rates are an impor- 
tant determinant of short-run consumption 
than are those presented in Table 1. 

Does the inclusion of the second interest 
rate in the analysis significantly increase the 
explanatory power of the model? The line 
labelled Q; in Table 2 presents the likelihood 
ratio test statistics of the null hypothesis 
that k4=0 (6;=0) against the alternative 
hypothesis that k40 (030). The next line 
presents the levels of significance at which 
the null hypothesis can be rejected. With 
Moody’s Baa rate we obtain a significant 
(at the 0.001 level) increase by including 
either the yield on 3-month bills or 3-to-5 
year issues. However, the null hypothesis is 
not rejected when either the Aaa rate or the 
long-term government bond rate is included 
with the Baa rate. Including either the yield 
on 3-month bills or 3-to-5 year issues with 
the long-term government rate significantly 
increases the model’s explanatory power. 
These results coupled with those presented 
directly above indicate that two market in- 
terest rates provide a better explanation of 
short-run consumption than does a single 
market interest rate. These results also lead 
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TABLE 3—COMPARISON OF ESTIMATES USING ANNUAL AND QUARTERLY DATA 

Annual Data Quarterly Data 
Av. Annual 
Durand’s Basic Yields Yield Time U.S. Gov’t Securities 
Parameter Years to Maturity & Saving 
Moody’s Deposits In |Moody’s Moody’s Long- 

1 5 30 Baa Com. Banks Aaa Baa 3-5 Year Term 
8 6.288 2.599 1.427 6.675 2.778 4.573 2.849 4.465 6.541 
o=1/(i+s) 0.1372 0.2779 0.4120 0.1303 0.2647 0.1794 0.2598 0.1830 0.1326 
Y —0.3140 —0.1564 —0.0820 0.0274 —0.1446 0.0174 0.0388 —0.0593 0.0658 
E —0.1092 —0.0949 —0.0668 —0.0162 —0.083 0.0003 0.0108 —0.0225 0.0070 
62 0.1839 0.3500 0.9248 0.5928 0.4295 0.0437 0.0950 0.0036 0.0564 











us to conclude that a combination of the 
Moody’s Baa rate and a short-term govern- 
ment rate provides the best indication of the 
interest rates facing consumers. The ex- 
pected interest rate calculated from a com- 
bination of yields on two different types of 
bonds provides a more reliable interest rate 
indicator than either a combination of two 
corporate bond rates or two government 
security rates, 


II. Comparison of the Long-Run 
and Short-Run Results 


Table 3 presents the estimates of the 
parameters 8, 62, y, and é with both annual 
and quarterly data. The quarterly estimates 
are obtained from Table 1. The annual esti- 
mates are obtained from Tables 1 and 2 in 
my Review article. 


5 I also performed the analysis using the rate of in- 
flation rather than a second market interest rate for x. 
The rationale for including the rate of inflation is that 
consumers may base their consumption decisions upon 
real rather than nominal interest rates. Consequently, I 
expected and found negative signs on k4. I also found 
however, that including the rate of inflation only trivi- 
ally increased the explanatory power of our model, and 
thus concluded that it was nominal interest rate changes 
which affected short-run consumption decisions, 

§ We cannot obtain direct estimates of 81, 62, y, and £ 
unless we are willing to arbitrarily specify a value for 
one of these parameters. This same problem arose in 
my previous study; the solution was to note that 61 
could be interpreted as an interest rate floor or a risk 
premium which gave a basis upon which to assign a 
value to this parameter. I chose the value 0, =0.02 since 
it was approximately the mean of the average annual 
yield on time and savings deposits in commercial] banks 
over the period 1930-1965. I set ¢,=0,005 here in order 
to make the estimates with quarterly data comparable 
with the estimates from the annual data. 


Our estimates of the partial intertemporal 
elasticity of substitution (e) are similar and 
uniformly less than 0.5 for both sets of data. 
These results indicate that consumers do not 
regard consumption in different quarters to 
be any better substitutes than they regard 
consumption in different years. And, re- 
gardless of the time period over which the 
flow of consumption is measured, they re- 
gard consumption in different time periods 
to be poor substitutes. 

The two sets of data yield conflicting 
results concerning the consumers’ rate of 
time preference (y). The annual data indi- 
cate that consumers are impatient, desiring 
to advance the timing of their consumption. 
The quarterly data indicate that they are 
slightly negatively impatient, desiring to 
slightly postpone the timing of their satisfac- 
tion. This difference could arise because next 
quarter’s consumption appears relatively 
near to this quarter’s, so that consumers are 
almost indifferent whether they have their 
consumption in this period or the next. How- 
ever, next year’s consumption is relatively 
far off, so that they may want some of next 
year’s consumption now. 

The two sets of data also yield conflicting 
results about consumers’ anticipated rate of 
growth of labor income (¢). The annual data 
indicate that consumers expect labor income 
to decline over the remainder of their eco- 
nomic lifetimes, whereas the quarterly data 
indicate that they expect it to increase. 
This conflict may only be illusory, however, 
for when we took account of retirement in 
the study with annual data we found that 
our estimates of & became positive. Since 
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retirement is relatively further off for 
quarterly consumption decisions, it may not 
` exert the influence on & which it apparently 
does for the annual decisions, so that & be- 
comes positive with the quarterly data. 

Finally, we find that our estimates of 4 
are uniformly smaller with the quarterly 
data than with the annual data. This result 
is certainly expected and consistent. In the 
annual study the average effective rate of 
interest is an annual rate, whereas in the 
quarterly study itis a quarterly rate. Since 
a 1 percent increase in a quarterly rate is 
approximately equal to a 4 percent increase 
in an annual rate, we would expect changes 
in the market rate (always an annual rate) 
to have a smaller effect on consumers’ aver- 
age effective interest rate in the quarterly 
study.” In addition, the two sets of data yield 
consistent results concerning the magnitude 
of @ and the type of asset yield upon which 
consumers are basing their interest rate ex- 
pectations. We find that # is larger the longer 
the maturity of the asset and the greater the 
default risk of the asset. 


III. Conclusion 


In my previous study with annual data 
I found interest rates to be an important 
determinant of consumption, regardless of 


7 As this discussion clearly shows, in the annual study 
êz is a unitless number. However, in the quarterly study 
it is in terms of years,/quarter. Therefore, each of the 
quarterly indirect estimates of 8z are divided by four to 
get the results presented in Table 3. 


the interest rate series used in the empirical 
analysis. The results obtained with the 
quarterly data do not allow such a strong 
conclusion. Here we find that when a single 
market interest rate is used in the analysis, 
the choice of interest rate makes a difference 
in the empirical results. Only corporate bond 
rates are found to be statistically significant 
determinants of consumption. It is only 
when two market interest rates are included 
in the analysis that we obtain results which 
are in any way as insensitive to the choice 
of interest rate series as were the annual 
results. And even in this case, we find that 
using only two short-term government rates 
as explanatory variables does not improve 
the explanatory power of the model. 

All of the evidence presented in this and 
the previous study supports the hypothesis 
that interest rates influence consumption. 
Since all of the empirical evidence in this 
study which does not support this hypothesis 
is obtained using exclusively yields on govern- 
ment securities, I feel that the evidence 
presented for the hypothesis outweighs that 
presented against it. 
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Unemployment and Inflation: A Cross-Country 
Analysis of the Phillips Curve 


By Davin J. Suyrx* 


This paper undertakes a cross-section 
analysis of the relation between unemploy- 
ment and the rate of inflation using data for 
eleven countries for the period 1950-60. A 
markedly non-linear Phillips curve is ob- 
tained! The paper also investigates two 
further hypotheses. First, that a single 
Phillips curve should be replaced by a family 
of curves, one for each rate of productivity 
increase. Secondly, that the average rate of 
inflation will be higher for a given average 
level of unemployment, the greater the mag- 
nitude of cyclical variations in unemploy- 
ment, Both these hypotheses are rejected. 

The plan of the paper is as follows. Sec- 
tion I describes the data used and the nota- 
tion. Section II estimates the cross-country 
Phillips curve. The hypotheses relating to 
productivity growth and cyclical variations 
in unemployment are investigated in Sec- 
tions III and IV, respectively. The paper’s 
conclusions are summarized in Section V. 


I 


A major difficulty in any study involving 
comparison of unemployment rates in dif- 
ferent countries is that the coverage of 
unemployment statistics varies widely from 
country to country. It is Important to at- 
tempt to convert the estimates to a common 
basis. Angus Maddison assumes that the cen- 
sus coverage of unemployment is fairly com- 
parable between countries and uses informa- 
tion for census years to make corresponding 
adjustments for other years.? His estimates 


* Professor of economics, Claremont Graduate School. 
I have benefited from discussion with Arthur Butler and 
James Holmes. 

1 The Phillips curve has been widely interpreted as 
providing a relationship between the rate of inflation 
and unemployment (see, for instance, Paul Samuelson 
and Robert Solow) although in his original article 
Phillips used change in money wage rates and not 
change in prices. 

? Maddison also makes some other adjustments. De- 
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have been adopted in the present paper. 

Eleven countries are used in this study: 
they are Belgium, Canada, Denmark, 
France, Germany (Federal Republic), Italy, 
Netherlands, Norway, Sweden, United King- 
dom, and the United States. The availability 
of Maddison’s comparable unemployment 
series limits the sample to this size; it also 
dictates the choice of period studied, 1950- 
60. 

The average annual increase in the price 
index relating to the gross national product 
over the period 1950-60 is used as the mea- 
sure of the rate of inflation. (See Maddison, 
p- 45.) Three measures of productivity 
growth are used: the average annual rate of 
growth of output per man-hour, of output 
per head of population, and of output (see 
Maddison, pp. 28, 30, and 37). The variance 
and the coefficient of variation of unemploy- 
ment over the eleven years 1950-60 are used 
as measures of the time dispersion of unem- 
ployment. These are both calculated from 
annual data. 

The following notation is used. 


P =average annual increase in the gross 
national product price index, 1950- 
60. 





tails of his procedures and his unemployment series are 
given in his Appendix E. 

3 Maddison also gives unemployment estimates for 
Switzerland. However, this country was eliminated 
from the analysis because of difficulties in reconciling 
the data used by Maddison and that given in the United 
Nations Statistical Yearbook. The census estimate of the 
unemployment rate in Switzerland on December ist, 
1950, was 0.42 percent while the registered unemploy- 
ment series gave a figure of 0.29 percent for November 
30th of the same year. (Both figures are from the An- 
nuaire Statistique de la Suisse, 1958, and are reported by 
Maddison (p. 222).) These estimates seem extraordi- 
narily low. The figure for 1950 given in the United 
Nations Statistical Yearbook is 1.8 percent. In view of 
this wide discrepancy it seemed best to exclude Switzer- 
Jand from the sample. 
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U =average unemployment rate, 1950- 
60. 

G,=average annual rate of growth of 
output per man-hour, 1950-60. 

G =average annual rate of growth of 
output per head of population, 
1950-60. 

G,;=average annual rate of growth of 
output, 1950-60. 

V=variance of annual unemployment 
rates, 1959-60. 

C= coefficient of variation of unemploy- 
ment rates, (= V4/2/U), 1950-60. 


II 


Figure 1 presents the scatter diagram be- 
tween the average annual price increase and 
the average unemployment rate. It is ap- 
parent that the relationship between P and 
U is a highly non-linear one. Accordingly, 
we follow Richard Lipsey and George Perry 
and make use of non-linear transformations 
of unemployment.4 The most satisfactory 
regression equation obtained is 


(1) P=2.73+ 9.4802 
(0.29) (1.22) 


The result obtained when U-! is used in- 
stead of U~? is inferior and there is little 
point in using U~ as well as U~ as the two 
are highly correlated.’ If U is used instead of 
U-— we have 


(2) P=6.70 — 0.655U 
(0.81) (0.198) 


R?=.869 


R?= 548 


4 Adoption of Lipsey’s mathematical form involves 
no commitment to his derivation of the Phillips curve. 
James Holmes and I have demonstrated that there is 
not a unique relationship between the excess demand 
or supply of labor and unemployment and that con- 
sequently the Phillips curve cannot be obtained from 
Lipsey’s model. 

5 Standard errors are given in brackets. When U~ is 
used instead of U= the regression obtained is 


P=146 + 7.8903 R=.810 
(0.52) (1.27) 


The correlation between U~ and U= is .981. When 
U™ and U~ are included in the same regression this 
multicollinearity is reflected in increased standard 
errors, the estimated regression being 


P=3.32 — 3.45U14134U R= .875 
(1.01) (5.64) (6.5) 
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FIGURE 1. AVERAGE RATE OF INFLATION AND 
AVERAGE UNEMPLOYMENT RATE, 
11 CountrIs, 1950-60. 


This linear relation is markedly inferior to 
that involving U-*; the F-ratio between the 
two mean square deviations is 3.46 which is 
significant at the 5 percent level. 

The fit obtained in (1) between the rate of 
inflation and the unemployment rate is re- 
markably good for a cross-section analysis.® 
The coefficient of U~ is easily significant at 
the 0.1 percent level. The regression line 
given by (1) is plotted in Figure 1. As the 
unemployment rate falls below about 2 per- 
cent the rate of inflation increases markedly 
and as unemployment rises above about 4 
percent little diminution in the rate of in- 
flation results. Given that governments have 
a trade off between the rate of inflation and 
the unemployment rate, this suggests that 
the optimum rate of unemployment is likely 
to lie between 2 and 4 percent unless one of 
the policy objectives is weighted relatively 
heavily compared with the other.’ 


II 


Perry has advocated the replacement of a 
single Phillips curve by a family of curves, 


€ It is noteworthy that the biggest deviation from the 
regression line is for the Netherlands which is substan- 
tially negative presumably reflecting the success of its 
well-known incomes policy during the period. 

7 Converted into terms of the regular U.S. unemploy- 
ment series this range becomes 2.4 to 4.7 percent. 
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each curve corresponding to a different rate 
of productivity increase. According to 
Perry’s hypothesis, a rise in the rate of pro- 
ductivity increase will shift the Phillips 
curve towards the origin; correspondingly a 
fall in the rate of productivity increase will 
shift the Phillips curve out away from the 
origin. On the other hand, Paul Streeten 
believes that productivity increases are ac- 
companied by equivalent rises in factor pay- 
ments resulting in no diminution in in- 
flationary pressures, 

The present section investigates whether a 
country’s rate of inflation is related to its 
rate of productivity increase. Three mea- 
sures of productivity growth are used: Gy, 
the rate of growth of output per man-hour; 
G», the rate of growth of output per head of 
population; and Gs, the rate of growth of out- 
put. The following regressions are obtained 
when these three measures of productivity 
growth are in turn included with U~?. 


(3) P=2.70+9.47U"+0.014G, R?=.870 
(0.72) (1.32) (0.201) 


(4) P=2.70+9.48U~-+-0.007G, R?=.870 
(0.54) (1.30) (0.142) 


(5) P=2.76+9.48U-—0.009G; R?=.870 
(0.71) (1.30) (0.150) 


It is clear from equations (3) to (5) that 
the inclusion of the productivity variables 
adds nothing to the explanation of the rate of 
inflation. A country’s rate of inflation ap- 
pears to be independent of its rate of pro- 
ductivity increase. The cross-country evi- 
dence thus supports Streeten’s position 
rather than Perry’s. 


IV 


Lipsey has suggested that if the Phillips 
curve is non-linear, then the position of the 
observed Phillips curve will vary with the 
dispersion of unemployment. Lipsey’s argu- 
ment may be summarized as follows. Sup- 
pose that there is more than one labor mar- 
ket, each market having its own identical 
convex Phillips curve. If unemployment is 
not the same in each market, then the fitted 
aggregate curve will lie above the individual 


market curves. An increase in the dispersion 
of unemployment will raise the aggregate 
curve, a decrease will lower it. Using geo- 
graphical and industrial subaggregates G. C. 
Archibald and Anthony Thirwall have re- 
cently provided support for Lipsey’s hy- 
pothesis. 

We expect to observe the same sort of 
phenomena as unemployment fluctuates 
over time. If a country’s unemployment 
rate is not constant but varies cyclically, 
then the point relating its average price 
change to its average unemployment rate 
should lie above the true Phillips curve. 
Further, for a given average unemployment 
rate, the point should be higher the greater 
the dispersion of unemployment about its 
average over the period under consideration: 
thus countries that have experienced large 
cyclical fluctuations during the period 1950- 
60 should have higher rates of inflation than 
countries experiencing lesser cyclical fluctua- 
tions. To test this hypothesis we calculate 
two measures of the time dispersion of un- 
employment from the annual observations 
for 1950-60, the variance, V, and the coef- 
ficient of variation, C, of each country’s 
unemployment series. 

Equations (6) and (7) report the effect of 
including V and C with U=, 


(6) P=2.514+10.00U-"+0.099V R?=.873 
(0.56) (1.72) (0.221) 


(7) P=3,32+8.88U-—1.99C 
(0.66) (1.37) (2.00) 


In neither regression is the dispersion vari- 
able significant at the 10 percent level and 
in (7), it has the wrong sign. We thus con- 
clude that a country’s rate of inflation during 
the period 1950-60 is not influenced by the 
magnitude of its cyclical fluctuations during 
the same period and that no support is pro- 
vided for Lipsey’s dispersion of unemploy- 
ment hypothesis.® 


R?= 884 


8 Various combinations of U, U~, U-*, Gy, Ge, Gs, V, 
and C, other than those reported in this paper, were 
also investigated. In no regression were any of the pro- 
ductivity or dispersion variables significant at the 10 
percent level. 
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Vv 


The conclusions of this paper may be 
simply stated. 

A cross-country analysis of the Phillips 
curve for the period 1950-60 yielded a 
downward sloping curve; this curve was 
markedly convex towards the origin, For a 
cross-section analysis the fit was remarkably 
good. 

The hypothesis that a single Phillips curve 
should be replaced by a family of curves, 
each curve representing a different rate of 
productivity increase, was tested and re- 
jected; a country’s rate of productivity in- 
crease had no effect upon its rate of inflation. 

The hypothesis that the time dispersion of 
unemployment influenced a country’s rate 
of inflation was examined. The dispersion 
variables were not significant, a country’s 
inflation rate thus being independent of the 
extent of cyclical fluctuations in unemploy- 
ment. 
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Long-Run Scale Adjustments of a Perfectly Competitive 
Firm and Industry: An Alternative Approach 


By Ricuarp D. Portes* 


The purpose of this note is to use the cost 
function technique to derive the results of the 
recent article in this Review by C. E. Fergu- 
son and Thomas Saving (hereafter F-S). Our 
interest lies not so much in the results as in 
the simplicity and power of the technique 
itself, in contrast to the rather cumbersome 
conventional apparatus of comparative sta- 
tics micro-theory.! We shall not, therefore, 
discuss in detail the F-S interpretations of 
their results, although the technique should 
give the reader a more intuitive grasp of what 
is going on. 

Following F-S, we assume that the pro- 
duction function f(x) is increasing in each 
input, strictly concave and twice contin- 
uously differentiable on the positive orthant. 
All equilibrium input vectors are assumed 
strictly positive. We start from the duality 
between production and cost functions 
demonstrated by Shephard, Uzawa, and 
McFadden; under our assumptions, the 
production function may be uniquely char- 
acterized by its minimum total cost func- 
tion, defined for all p>0 by? 


* Assistant professor of economics and international 
affairs at Princeton University. I wish to acknowl- 
edge helpful comments from John Black and the 
referee. 

.1 There is at present no single, general, readily avail- 
able reference covering the theory of cost and profit 
functions. This is a pity, since the approach would be 
quite at home in textbooks on intermediate micro- 
theory. The original reference is R. W. Shephard (1953). 
The theory was developed further by Hirofumi Uzawa 
and surveyed by Daniel McFadden. A forthcoming 
book by Shephard will give by far the most complete 
development. Applications can be found in Lionel 
McKenzie, W. M. Gorman (who uses the technique to 
deal with a problem in the theory of aggregation and 
gives a detailed, rigorous treatment of profit functions), 
and Portes (1969). 

2 Our assumptions ensure that the minimum is in 
fact attained, so that we can write “min” instead 
of “inf.” We use upper-case C to denote the cost 
junction, while F-S use lower-case c to denote total 
cost. 


Il 


4a) C min { È piil f(x) = a} 


= C(pi, e... »Pri g) 


The cost function is nondecreasing (increas- 
ing at an equilibrium point) and strictly con- 
cavein input prices p, and it is increasing and 
strictly convex in output g. It is twice con- 
tinuously differentiable in all variables. 

We must emphasize here that the duality 
relationship means that we can equally well 
begin by assuming these properties of the 
cost function and omitting any explicit con- 
sideration of the production function. A 
theory of production can take as its “primi- 
tive concept” the production function, the 
technology set, or the cost or profit function. 
There is now a well-developed theory of the 
relationships between these concepts (see 
Shephard (1970)). Inany given context, the 
choice is therefore a matter of suitability to 
the problem at hand. We would suggest that 
the cost function is most convenient for a 
wide variety of problems in the theory of 
production and demand, from relatively 
simple questions, like the present one, to 
much more complex investigations (e.g., 
Gorman). 

We shall write C’=0C/dq, C;=0dC/0pi, 
and C,;=0°C/dp:0~;; and we shall use 
dC/dp; when we wish to denote that output 
is being allowed to vary (while other input 
prices remain constant). 

It is a basic result from cost function 
theory (see Shephard, McKenzie) that under 
our assumptions, 


CilPn -o Pag) = tilpun +--+, Pn: Qs 


E EE 


(2) 
> n, 
where x(p; q) is the cost-minimizing input 
vector for g. We shall write d%:/0p;=Ci; 

3 Note that this is F-S (1.8), the essential result from 


their Appendix Note 1, which underlies the qualitative 
conclusions of their Section IT. 
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when output is held constant and dx./dp; 
when output varies. 

Since C( ) is strictly concave in p and 
strictly convex in g, we have 





t=1,...,%7; 
Cc’ >0 


Since the second-order derivatives of C( ) 
are continuous, we can reverse the order of 
differentiation. Noting that C’=marginal 
cost, we have 





ð oC’ Ox; 
(MC) = = C] =—, 
i=1,...,n 
Ox; Ox; 
— = Cj = Cy =—) 
(5) op: Op; 


ij =1,..., 7 


The ith input is inferior for given p, over 
some range of q, if dx;/dqg<0.4 We note from 
(4) that MC at given q varies inversely or 
directly with p; according as x; is inferior or 
not, i.e., an increase in the price of an inferior 
input will shift MC downward over the 
range of outputs for which the input is 
inferior. F-S obtain this conclusion from their 
(1.5), which has the same qualitative content 
as our (4). 

All this is unavoidable background, and we 
have already covered some of F-S. We can 
now obtain the remaining F-S propositions 
very quickly indeed. Long-run® competitive 
equilibrium for both firm and industry 
requires MC=price=AC, ie, C’=C/g. 
Differentiate with respect to p, allowing 
output to vary: 


4 For a brief discussion of input inferiority and further 
references, see Portes (1968). 

5 Note that the distinction between short and long 
run in F-S, which we follow, is not in terms of whether 
there are fixed inputs or not—throughout, all inputs 
are allowed to vary—but rather of whether output 
price is fixed or allowed to change as the industry ad- 
justs to cost changes. 


ac’ dg 
—=cl+cor = 
ap; ap; 


using (4); and 


d fc i d dq 
Oaer 
dpi \q g dp: dp; 





using (2) and the assumption that C’=C/q. 
Equating these expressions and rearranging, 
we have 


(6) 4g Fi (1-42) 

dp; qc" xi ðq 
It is easy to show that this is identical to 
F-S (21), the key result of Section I of F-S 
(see the Appendix to this paper, where I show 
that their nis equals my g/x;-x;/dq and their 
F/cF* equals my 1/gC’’). Precisely the same 
qualitative conclusions follow from it: since 
C”>0, we have dg/dp:20 according as 
Nic s 1. 

In deriving (6), we found d(AC)/dp;=«./q; 
since by hypothesis C’=C/g, we have 
d(AC)/dpi=x,C’/C, which is F-S (3.3), the 
basis of their Appendix Note 3 (p. 783). 

Our approach now allows us to give both 
more precision and more intuitive content to 
the diagrammatic interpretation in F-§ 
Section III. An input price change shifts the 
MC curve and the AC curve. In F-S (17) and 
(21), as in my (6), we can recognize a 
decomposition of the response of output into 
a part associated with the shift of the MC 
curve with constant output price and a part 
associated with the move along the MC curve 
caused by the increase of minimum LRAC, 
which determines output price in the long 
run. We can see this in the following way. 
Let output price be r. Then we have 


d ð ðq ô 
7) == (3) +i= 
ap; Pil aro 


Or Of; 
Now 0q/0p; is just the short-run response of 
equilibrium output to the change in input 
price; the firm adjusts to the shift of the MC 
curve, taking output price as constant. In 
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FIGURE 1 


the long run, however, output price must 
change, since the minimum LRAC of all 
firms will have risen due to the input price 
increase. Consider the second term on the 
right-hand side of (7): 0¢/d7 is the change in 
q per unit movement upward along the MC 
curve, the movement upward being mea- 
sured along the vertical axis; d7/dp; is the 
amount of upward movement per unit in- 
crease in p; i.e., it is the distance by which 
minimum AC shifts upward as a result of a 
unit increase in p;. Thus we can write 





or a(AC) 2 a(C/q) Ci: _ fi 





OD; Op; Op; q q 
so that 
Og ðr Xi 
(8) an 
ðr Op; gC 


We then have 


dq ðq Xi 
o 42-(4) + 
dp; Opis armo qC” 
This is equivalent to the decomposition in 
F-S (17). Indeed, (7) and (9) are just a 
different way of writing (6), and comparing 
(9) with (6) gives us the information that 











FIGURE 2 


og 1 Ox; 
(10) =) Se cre oy See 
Op; dr=0 Gr ðq 


A simple geometrical interpretation of 
(10) and (8) is shown in Figures 1 and 2. 

In Figure 1, we show (0¢/dpi)ar—0, the 
change due to the shift of the MC curve. 
From the geometry, y=—C’dg, so dg 
=—y/C". But y is the vertical shift of the 
MC curve due to the change d;, so 


y = (ðC'/ðp:)dp: = Cidp: = (ðx:/ðq)dp: 


Thus dg= —(1/C”)(dx;/09)dp:, which gives 
(10). 

In Figure 2, we show (0¢/0r)(0r/p;), the 
change due to the move along the MC curve. 
As we found when deriving (6), d(AC) 
=(x:/q)dpı From the geometry, d(AC) 
=C"dq. Thus dg=d(AC)/C” = (a/qC"") dp, 
which gives (8).® 

Combining the two figures, we get a some- 
what more elaborate version of F-S Figure 1 
which is our Figure 3. In each panel, the 
move from R to S is the first term on the 
right-hand side of (9), as given in (10) and 
my Figure 1, while the move from S to T 
(measured horizontally) is the second term 


6 Here d(AC) is the change in minimum average cost. 
The result ¢/dp;(C/q)=:/¢ used the assumption that 
C’'=C/q. 
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FIGURE 3 


on the right-hand side of (9), as given in 
(8) and my Figure 2. The F-S discussion 
applies in full, but the underlying situa- 
tion should now be somewhat clearer. 
Since C’>0, T must always be to the 
right of S. From (4), we know that when 
the ith input is inferior (7c<0), S will be to 
the right of R, and thus T will be to the right 
of R, so output must rise. But if the ith input 
is not inferior (7;,>0), S will be to the left of 
R; if it is superior (ņ&> 1), then the hori- 
zontal distance between R and S will be 
greater than that between S and T, so out- 
put will fall. 

Finally, we briefly discuss F-S (2.7) and 
(2.10), which give the short-run (output 
changing, but output price constant) and 
long-run (output price varying) responses of 
input demand to a change in input price. 
Differentiating x;=%;(p; q) with respect to 
pi, we have 


dx; 0x; d Ox; 
(11) Lex S Sd i (=) 
dp; oq dp; OP: dq~o 


Here (0%;/0p;)agu0 is just a move along an 
isoproduct surface (the F-S “substitution 
effect”). Now the question is simply what 
happens to q. In the short run, we have 
dgq/dp;=(0q/8p,i)ar—o, and F-S (2.7) becomes 


(5) ms Ox; ( a) 
ps) ar=0 ðq \ OP:/ ar=0 
+(=) 
OP: da0 








(12) 





The qualitative information which F-S 
obtain from (2.7) and (2.8) follows imme- 
diately from my (12), using the definition of 
inferiority together with our (3) and (10). 

For F-S (2.10), we are in the long run, so 
we must substitute (7) into the right-hand 
side of (11): 


dx; 0x; E or 
or Op; 


og GEZ 
n Tu 
OP: ar=0 Op: dg=0 


Again, it is easy to show (see the Appendix) 
that my (13) is precisely equivalent to F-S 
(2.10). Inspection of (13) together with (3) 
and (8)-(10) yields all the qualitative in- 
formation in the F-S discussion of their 
(2.10), as.well as a better intuitive grasp of 
the relationship between dx,;/dp; and dq/dp; 
in long-run competitive equilibrium.’ 





7 John Black has pointed out to me that although the 
F-S discussion of their (2.10) (my 13) is complete and 
correct for the individual firm, it leaves open the ques- 
tion of what happens to long-run industry demand for 
an input if its price increases. As F-S say, even if long- 
run dq/dp: is positive for the firm, industry output must 
fall in response to an input price increase, and this is 
achieved by an exodus of firms from the industry. Since 
long-run dx;/dp; may be positive for the firm, we should 
answer the corresponding question for input demand. 
Black has provided the following proof that in the long 
run, dX;:/d9:<0, where X;=industry demand for the 
ith input, Q=industry output, and the industry is com- 
posed of homogeneous firms: If d/dp;(X./Q) <0, then 
since (dQ/dp;) <0, we shall have dX;/dp: <0. Identical 
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APPENDIX 


As stated in the text, the cost function 
technique is logically independent of and 
coequal to the production function; that is 
the import of the basic duality theorem. Thus 
we started with certain properties of the cost 
function and deduced all our results directly 
from these properties, making no reference 
whatsoever to the production function. It 
may nevertheless be useful to show explicitly 
that the equations in the text are in fact 
equivalent to those of F-S, although the 
latter are expressed in terms of expenditure 
elasticities, elasticities of substitution, and 
the determinants composed of partial deriva- 
tives of the production function. It must be 
stressed, however, that there is no advantage 
in having the results in this (seemingly more 
specific) form. In qualitative, comparative 
statics analysis of the kind involved here, 
we are only interested in information about 
signs. As we have seen, this is as readily avail- 
able from the curvature properties of C( ) 
as it is from the signs of the Hessian determi- 
nants and their principal minors (the latter 
being itself equivalent to concavity of the 
production function). This is simply a conse- 
quence of the duality theorem. 

We shall demonstrate equivalence for two 
of the most important pairs of equations, our 
(6) and F-S (21), and our (13) and F-S 
(2.10). 

By definition, nic=(0x:/8C)+(C/x:). We 
then have 





Ox; og C Ox; C 
ðq ðC sı ðq Cxi 


Using the fact that in long-run equilibrium, 
C'=C/q, we have 


Nic = 


Ox; q 
(A.1) Nie = — — 


og Xt 


firms implies X;/Q=«:/q, so (d/dp:)(X:/Q) = (d/dp:) 
(x2/q) = 1/q(dxi/dpi) — (2:/ P) (da/dp:). 
Substituting from (11) and (5) and rearranging, this 





becomes (x:/q*)[(g/s:) (@xi/Aq) — 1](dq/dpi)-+Cis/q. The - 


first term is non-positive, from (6); and the second term 
is negative, since C (#, q) is strictly concave in p. 

8 A paper by Lowell Bassett and Thomas E. Bor- 
cherding discussing some points covered here appeared 
after this note was written. They relate long-run dg/dp; 
to the slope of the firm’s expansion path. . 


From F-S (2.5), if only q changes we have 
0\/q= —NF*/F). Now 


IA =C, 


— (1/27) (0/99) 
(1/A)(F*/F) = C'(F*/F) 
By hypothesis, C’=(C/g), so we have 

C F* 


G ee ce 


q F 


Substituting (A.1) and (A.2) into F-S 
(21) gives our (6). Substituting (A.1), (A.2), 
(8), and (10) into (13), then using F-S (2.1) 
and (2.2) and 1/A=C’=C/q, we get F-S 
(2.10). 


so 


Cc" 


I 


Il 


(A.2) 
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Income Taxes and Incentives to Work: 
Some Additional Empirical Evidence 


By D. B. Fretps and W. T. StanBury* 


Only very infrequently in the social sci- 
ences is it possible to repeat an experiment. 
This paper is an attempt to repeat an impor- 
tant study whose results were published in 
this Review by George F. Break over a decade 
ago.’ It is an attempt to measure the nature 
and extent of the income (incentive) and 
substitution (disincentive) effects of the 
high marginal rates of personal income tax 
on a group of professionals free to vary their 
work effort, and more knowledgeable than 
most individuals about their marginal rate 
of tax. 

In the intervening years, marginal rates 
in the United Kingdom have declined only 
slightly and they remain considerably higher 
than those in both Canada and the United 
States (see Table 1). While a number of new 
investigations have been undertaken,” none 
serves to contradict Break’s earlier results, 
and none are as secure methodologically as 
Break’s study. For these reasons it was 
decided to repeat Break’s study. 

Richard Musgrave suggests that imposi 


* The interviews for this study were carried out dur- 
ing 1969 by Fields of the faculty of commerce and busi- 
ness administration, University of British Columbia, 
on a year’s study leave. Mr, Stanbury is a doctoral 
candidate in the economics department, University of 
California, Berkeley, and has recently joined the faculty 
of commerce at U.B.C. The study was made possible by 
the generous financial assistance of the Donner Ca- 
nadian Foundation. Tke authors wish to express their 
sincere thanks to George F. Break of the University 
of California at Berkeley for his encouragement and 
advice, and to Sir Thomas Lund of the Law Society 
and C. Evan-Jones of the Institute of Chartered Ac- 
countants in England and Wales for their most helpful 
cooperation. The London Graduate School of Business 
Studies kindly provided library and other facilities. 
Finally our thanks to the hundreds of interviewees for 
their unfailing courtesy and cooperation. 

1 Sept. 1957, see also Break (June 1957, 1959). 

2 See studies by Rolfe and Furness, L. Buck and S. 
Shimmin, James Morgan et al., Robin Barlow et al., A. 
Chatterjee and J. Robinson, The Graduate A ppoint- 
ments Register, and C. V. Brown. 


tion of an income tax has two opposing ef- 
fects: 


The disincentive or substitution effect 
whereby, the price of leisure having fallen, 
the amount of work declines. 

The incentive, or income effect, which 
moves people to do additional work to 
restore their previous level of disposable 
income. Assuming that leisure is a superior 
good, lower income means a lower demand 
for leisure. Since theory does not predict 
the relative strength of these two effects 
only empirical research can assist in estab- 
lishing their nature and strength. 


I. Methodology? 


The technique for the selection of the 
random sample of solicitors and chartered 
accounts in and about London followed very 
closely the systematic sample employed by 
Break. The net sample of 285 consisted of 
172 in the London sample and 113 in the 
country sample. Ninety-four of the London 
sample were solicitors (10 sole proprietors, 
84 partners) and 78 were accountants (74 
partners and 4 sole proprietors). The country 
sample had 70 solicitors (12 sole proprietors, 
58 partners) and 43 accountants (9 sole 
proprietors and 34 partners). 

A printed questionnaire, patterned after 
that of Break, was used in all interviews and 
the questions were always asked in the same 
order. The questionnaire was divided into 
sections, as follows: 


1. personal reaction of the interviewee 
to his profession. 

2. personal data (age, dependents, fixed 
financial commitments) and work 
history (length of time qualified, 
number of partners, and staff-part- 
ner ratio). 

3. length of holidays (annual and other) 


3 A complete statement of the methodology employed 
is available from the authors upon request. 
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TABLE 1—ComMpaRATIVE MARGINAL TAX RATES ON SELECTED EARNED INCOMES IN THE 
UNITED KINGDOM, CANADA, AND THE UNITED STATES, 1968 








Marginal Tax Rates on Next Unit of Income Earned 


Income After Allowable 


(to the nearest percent) 





Deductions But Before 
Personal Exemptions 


Single Person 


Married Person with Two 
Children (under age 11) 











£1 $2.60 Can. $2.40 U.S. U.K. Canada US. U.K. Canada U.S. 
£ 400 $ 1,040 $ 960 20 0 14 0 0 0 
800 2,080 1,920 41 15 16 20 0 0 
2,000 5,200 4,800 41 26 22 41 21 15 
4,000 10,400 9 ,600 53 30 28 51 26 19 
6,000 15,600 14,400 64 40 36 64 40 22 
10,000 26,000 24,000 79 45 50 74 45 32 
20,000 52,000 48,000 91 55 60 91 55 50 
50,000 130,000 120,000 91 70 70 9i 70 52 





Notes: Income is “assessed income” after the subtraction of allowable deductions and expenses incurred in earning 
income. In the case of the United Kingdom, earned income relief and the individual’s personal exemption were de- 
ducted to obtain “taxable income,” and the appropriate marginal tax rate was obtained from the tax schedule. In the 
case of Canada, the individual personal exemption ($1000) and the minimum standard deduction ($100) were deducted 
from assessed income to obtain taxable income. In the case of the United States, the individual’s personal exemption 
($600) and the minimum standard deduction were deducted from assessed income to obtain taxable income. 

In this Table we have assumed that £1 in assessed income after deductions allowed by U.K. law, but before personal 
exemptions, is approximately equivalent to an assessed income of $2.60 (Can.) and $2.40 (U.S.) after deductions 
allowed by those countries, but before personal exemptions. Break made a similar assumption with the earlier ex- 


change rates. 


The 1956 U.K. marginal tax rates were slightly higher than the 1968 rates in each income range. 


and hours of work (currently, pre- 
vious year, and five years previ- 
ously.) 

4. economic status (“better or worse 
off”) now as compared with five 
years ago. 

5. provisions for retirement (asked only 
of persons 45 and over). 

6. opportunities in past twelve months 
to accept new work (either person- 
ally or for the firm). 

7. professional and total income, and 
estimate of marginal rate of tax. 

8. questions relating to the Capital 
Gains Tax, the special charge and the 
Selective Employment Tax. 

9. questions relating to the incentive or 
disincentive effects on work effort 
of high marginal rates of income tax. 


By asking questions in this order, it was 
possible to obtain much useful information 
before the subject of taxation was intro- 
duced. If the interviewee raised the matter of 
taxation (as a number did, for instance, 
when asked about their economic status and 


retirement provisions) this was discussed, 
and any relevant comments were recorded. 
However, the questions relating to the 
impact of taxes were always asked in the 
prescribed sequence. A very careful analysis 
of each interview was made to eliminate 
questionable tax influences. Our emphasis 
was on actual changes in behavior in response 
to high marginal rates of tax rather than on 
mere verbalizations. 

The overall results of the present study are 
compared with those of Break (Sept. 1957, 
Table II, p. 536) in Table 2. 

Both studies indicate that a significant 
proportion of the individuals studied experi- 
ence or state that they experience incentive 
or disincentive tax effects, these we have 
called “gross tax effects.” The elimination of 
questionable tax influences leaves us with 
those who indicate that their behavior has 
changed as a result of high marginal rates of 
tax. The subsequent analysis in the paper 
will deal only with net tax effects. 

While Break found that the number of 
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persons experiencing net tax effects was 
small (13 percent experienced disincentives 
and 10 percent incentive effects) but sig- 
nificantly greater than zero, he did not find 
the disincentive effect to be significantly 
greater than the incentive effects. However, 
we found that 18.9 percent of the sample 
experienced disincentive effects and only 11.2 
experienced incentive effects. The difference 
is statistically significant at the .02 level 
in a single tail test. The proportion experi- 
encing a disincentive effect has apparently 
increased over time. It was 13.1 percent in 
Break’s study and 18.9 percent in the 
current study—the difference is statistically 
significant at the .03 level. Unfortunately, it 
is not possible to measure the net loss to 
society in terms of the quantity of labor 
services.4 


II. Multiple Tax Effects 


At this point in the analysis, an important 
distinction must be drawn. Throughout his 
paper (Sept. 1957), Break speaks of the 
number of “tax effects.” Since our study 
indicated the presence of a substantial num- 
ber of persons who experienced multiple 
net tax effects (5 of whom experienced both 
incentive and disincentive effects and are 
counted twice), the number of persons 
experiencing at least one net' tax effect (86) 
is substantially less than the total number 
of net tax effects (101). On the other hand, 
Break records very few multiple net tax 
effects (5), 4 of which are both incentive and 
disincentive effects. Consequently he finds 
that 70 persons record only 71 net tax 
effects." 


4 One attempt to do this was carried out in the con- 
text of a somewhat similar study by Robin Barlow et 
al. 

While previous empirical evidence indicates that the 
absolute size of both the disincentive and the incentive 
effects are small (but significant) and that the two ef- 
fects about offset each other, one cannot conclude that 
since total output is little affected there is no cause for 
concern with the effects of high marginal rates of taxa- 
tion. As A. R. Prest (p. 265) points out: “The essential 
point is that we get a different product mix, through 
shifting of factors trying to minimize tax liabilities, 
from the one we should get in the absence of high mar- 
ginal rates (but assuming an equal tax take in some 
hypothetically innocuaus form).”? 


TABLE 2—COMPARISON OF THE NUMBER OF 
Persons EXPERIENCING ONE OR MORE 





Tax EFFECTS 
Distinctive Incentive 
Tax Effects Tax Effects 





68/285 = .238 62/275 =.218 
14/285 30/285 
54/285= .189 32/285—=.112 


Fields and Stanbury 


Break 54/306=.176 96/306=.314 
14/306 65/306 


40/306= .131 31/306=.1015 


Note: In each case, questionable tax effects are shown 
and removed. Thus of our 68 individuals with disincen- 
tive effects, 14 are “questionable” leaving 54 with 
definite disincentive effects. 

a In his paper, Break indicates 31 net incentive tax 
effects, but in a letter to the authors (Feb. 1970) he indi- 
cates that only 30 persons are involved. The adjusted 
ratio, 30/306 =.098, is the one strictly comparable to 


our results above. 


The appearance of multiple tax effects in a 
single direction is not surprising, i.e., an 
individual could refuse additional work 
opportunities and simultaneously shift the 
work load within the firm so as to do less 
work. However the existence of both income 
and substitution effects simultaneously 
makes one doubt the consistency of such 
respondents. If we place these respondents 
in the “questionable” rather than the “net 
tax effect” category, the change in the re- 
sults does not affect any of our conclusions. 

That we found over one-fifth of the num- 
ber of persons experiencing tax effects to be 
experiencing more than one type of tax effect 
is an important difference between the two 
studies. The fact that most of these multiple 
tax effects were disincentive effects rein- 
forces our conclusion that the disincentive 
effect of continued high marginal rates of 
tax has increased over time in the United 
Kingdom. 





5 We found that 9 persons experienced 2 types of 
disincentive effects and one experienced all 3 types. 
Only 3 persons experienced 2 types of incentive effect. 
Because persons experiencing both disincentive and 
incentive tax effects are counted twice, the 86 persons 
in our study represent only 81 natural persons. For the 
same reason the number of natural persons in Break’s 
study is 66. 
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HI. Analysis of the Net Tax Effects 


After eliminating all questionable tax 
influences we are left with 66 disincentive 
tax effects and 35 incentive tax effects which 
are shown in Table 3 by type of tax effect. 
Break’s 1956 results are shown beside the 
current results. Not only does the current 
study show a greater total number of dis- 
incentive effects, but it also shows that there 
has been a considerable shift in the propor- 
tion of tax effects recorded in each category. 
While Break found that 47.5 percent of the 
net tax disincentive effects reported were 
in category 1 Refusal of additional work 
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opportunities, the current study found only 
18.2 percent of disincentive effects in this 
category. This difference is statistically sig- 
nificant at the .01 level. The current study 
finds that 45.4 percent of the disincentive 
consists of a Shift of work-load within the 
firm while Break found only 27.5 percent in 
this category, the difference is significant 
only at the .08 level. Break found one-quarter 
of the disincentive effects in category 2, 
Restriction of effort to generate new work,’ 


ê Break’s category 2 was entitled “Reduced incen- 
tives to seek new clients,” (see Sept. 1957, Table III, 
p. 539). 


TABLE 3—Comparison or Typrs or Net TAx EFFECTS? 








Type of Tax Effect» 


Disincentive 1 
portunities 


Net Tax Effects Reported 





Fields & Stanbury Break 





Number Percent 


Number Percent 


Refusal of additional work op- 


2 Restriction of effort to generate 


new work 


3 Shift of work load within the 


firm 
Total Disincentive Tax Effects 


Incentive 4 Postponed retirement 


5 More work on a day to day 


basis 


Total Incentive Tax Effects 


12 18.2 19 47.5 
24 36.4 10 25.0 
30 45.4 11 27.5 
66 100.0 40 100.0 
17 48.6 17 54.8 
18 51.4 14 45.2 
35 100.0 31 100.0 





a Because of the existence of multiple tax effects for one-fifth of those experiencing net 
tax effects, it is not possible to give this table accurately in terms of persons experiencing 


such tax effects by type. 


b The following are the definitions of the tax effect categories. Tax effect categories 1, 2, 
and 3 are disincentive effects, and tax effect categories 4 and 5 are incentive effects. 

Category 1. Refusal to accept work offered, or refusal to extend services in other ways 
(e.g., being more selective in the nature of work accepted, not opening other offices). 
Interviewee comment: “. . . have refrained from opening a branch office due to taxation; 


the net return is not worth the risk.” 


Category 2. Restriction of effort to generate new work. Interviewee comment: “. . . def- 
initely now do not try to generate work, entirely due to tax.” 

Category 3. Reduction in personal work load through allocation to other staff, or re- 
duction in hours worked. Interviewee comment: “. .. would work longer hours if there 


was more in it for me at the end after tax.” 


Category 4. Postponement of retirement, or working longer hours up to date of retire- 


ment, due in part to tax burden. Interviewee comment: “. . 


. would retire tomorrow if 


financial circumstances permitted; tax is definitely a factor in postponing retirement.” 
Category 5. Extending hours of work and work effort on a day-to-day basis, partly 
due to the burden of tax. Interviewee comment: “.. . because of tax burden, have had to 


take on an undue personal load of work.” 
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TABLE 4—COMPARISON OF THE NUMBER OF ACCOUNTANTS AND SOLICITORS, LONDON AND COUNTRY, 
EXPERIENCING AT LEAST ONE TAX EFFECT 
Accountants Solicitors 
Total 

London Country Total London Country Total 
Disincentive 8/78= 7/43= 15/121 = 18/94 = 21/70= 39/164= 54/285 = 

.103 .163 124 .191 .300 238 . 189 
Incentive 8/78= 3/43 = 11/121= 15/94 = 6/70= 21/164= 32/285 = 

103 .070 091 . 160 086 -128 112 





while in the current study the proportion is 
36.4 percent. However this difference is not 
significantly different statistically. If cate- 
gories 1 and 2 are grouped together (they 
are somewhat similar effects, but both are 
quite different from category 3) we find that 
the difference between the current results 
and Break’s in the proportion of disincentives 
in these categories together is significant 
at the .07 level. 

Only slight differences were found between 
the two studies in the distribution of the two 
types of incentives, see Table 3. 


IV. Relationship of Tax Effects 
to Other Factors 


Accountanis and Solicitors 


In his 1956 study, Break (Sept. 1957) 
found that “comparisons of the two profes- 
sional groups studied showed that solicitors 
and accountants showed the same reactions 
to taxation.” We find a number of differ- 
ences, see Table 4. 

In terms of net incentive tax effects the 
difference between accountants and solicitors 
is not statistically significant. However, the 
disincentive ratio was significantly greater 
(.01 level) for solicitors than for accountants. 

This change is consistent with other evi- 
dence, elicited during the interviews, of a 
growing disenchantment within the profes- 
sion on the part of a number of solicitors.” 


TIn reply to the question “If you had a second op- 
portunity would you still choose to become a solicitor 
(accountant)?”, 70.6 percent of accountants replied 
“Yes” but only 52.8 percent of solicitors did so. When 
asked about the disadvantages of being a solicitor (ac- 
countant) 22.7 percent of accountants replied “none” 
but only 8.1 percent of solicitors gave this reply. The 


Some further evidence that might be ger- 
mane is that when asked whether they con- 
sidered themselves better or worse off now, 
as compared with five years ago, twice as 
many (proportionately) solicitors as ac- 
countants said they were worse off. For all 
accountants the disincentive ratio was 
greater than the incentive ratio but the 
difference is not statistically significant. 
Solicitors, however, evidenced a significantly 
higher (.01 level) disincentive tax effect ratio 
than incentive tax effect ratio. 


The Geographical Factor: 
London and Country 


For accountants and solicitors together in 
the Country group, the disincentive tax 
effect ratio is .248, but for the London group 
the comparable ratio is .151. This difference 
is statistically significant at the .025 level. 
For the incentive tax effect ratio we find that 
the London group exceeds the Country group 
but that the difference is significant only at 
the .08 level in a single-tail test. Therefore, 
in the case of the Country professionals, we 
find that the disincentive tax effect ratio far 
outweighs the incentive ratio—the differ- 
ence is highly significant. However, for the 
London group, the difference is not sta- 
tistically significant. While Break did not 
segregate tax effects between solicitors and 
accountants in his paper, he did report that 
“tax disincentives tended to occur less fre- 
quently among London respondents. than 
among those practising in the, smaller com- 
munities” (Sept. 1957, p. 544). 


fact that the Prices and Incomes Board regulates con- 
veyancing fees (an important part of solicitor’s income) 
was frequently cited as a restrictive factor. 
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TABLE 5—COMPARISON OF THE SENSITIVITY OF PARTNERS 
AND SOLE PROPRIETORS TO TAXATION 














Persons experiencing at least Partners Sole Total 
one net tax effect Proprietors 
Disincentive 
Fields & Stanbury 47/250= .188 7/35=.200  54/285= .189 
Break® 24/217 = .110 16/72= .220  40/289= .138 
Incentive 
Fields & Stanbury 24/250= .096 8/35= .229  32/285=.112 
Break 21/217 = .097 10/72= .139 31/289= .107 





® Sept. 1957, Table VII. 


Pariners and Sole Proprietors 


Table 5 compares the sensitivity of part- 
ners and sole proprietors to taxation. The 
results are mostly consistent with those of 
Break, who found “that sole proprietors 
show a greater sensitivity to both tax in- 
centives and disincentives than do partners” 
(Sept. 1957, p. 544). Using Break’s data we 
find that sole proprietors had a significantly 
higher (.02 level) disincentive tax effect ratio 
than did partners. Making the same com- 
parison in the current study the sole pro- 
prietors’ tax effect ratio slightly exceeded the 
partners’ ratio but the difference is not sta- 
tistically significant. In the case of the 
incentive tax effect ratios, Break’s data 
indicate that while the tax effect ratio for 
sole proprietors exceeds that of partners, the 
difference is not statistically significant. 
However, the current study shows that the 
sole proprietors’ ratio is significantly greater 
(at the .01 level) than the partners’ incentive 
tax effect ratio. 

Break found that “among sole proprietors 
disincentives tend to exceed incentives, 
whereas among partners the two types of tax 
influences are approximately equal” (Sept. 
1957, p. 544). 

Our results are somewhat different. We 
find that for partners the disincentive tax 
effect ratio exceeds the incentive ratio (.188 
to .096) and the difference is significant at the 
.01 level. Among sole proprietors, the cur- 
rent study finds no statistically significant 
difference in the disincentive tax effect ratio 
and the incentive ratio. The difference be- 
tween Break’s results and the current one for 
the disincentive tax effect ratio of partners 


is significant at the .01 level. In particular, 
partners are showing a far greater tendency 
to shift the work load within the firm 
(disincentive category 3, see Table 3) than 
they did at the time of the previous study. 


The Level of Professional Income and 
Marginal Rate of Tax 


In attempting to compare tax effects on 
various levels of income, and on incomes 
earned at different time intervals, it is neces- 
sary to take some cognizance of the real value 
of the monetary unit at the two points of 
time.’ For this reason, in Table 6 we used 
different income classes in our comparison 
of net disincentive and incentive tax effects 
than those used by Professor Break in an 
attempt to compare equivalent levels of real 
income. Because of the range of the income 
classes we could only approximate com- 
parable levels of real income. 

As might be expected when marginal rates 
of tax are steeply progressive, the results of 
the study find (consistent with those of 


8 Between January 1956 and December 1968 (the 
period between the two studies) the United Kingdom 
Index of Retail Prices rose by 46%. Money incomes 
have risen at least as much. One attempt to measure 
effective tax rates on real income is that by A. J. Mer- 
rett and D. A. C. Monk. They use an income multiplier 
which “represents the multiple of the annual rate of in- 
flation in the general price level which the individual 
had to secure as his increase in before tax income in 
order that his net of tax income would remain constant 
in real terms” (p. 95). The formula for the income mul- 
tiplier is: #=1—average tax rate/1— marginal tax rate. 
Using this formula for 1956 and 1968, money incomes 
would have to rise, on the average, by approximately 
53 percent for an individual to have the same real in- 
come in 1968 as he enjoyed in 1956. 
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Break) that the proportion of persons ex- 
periencing disincentive effects increases as 
income increases. Thirty percent of the 
persons in our sample earning in excess of 
£7,000 in 1968 experienced a tax disincen- 
tive effect, whereas for those earning less 
than £3,000 there is a disincentive effect 
experienced by 9 percent. This difference is 
statistically significant at the .01 level. Break 
found that tax incentives were rather evenly 
distributed over the income classes. We find 
that this pattern has changed, with the in- 
centive effects occurring much more fre- 
quently in the middle and lower income 
classes than in the higher income classes. 
One notable difference is observed in our 
£3~4,000 class which is comparable to 
Break’s £2-3,000 class. He found that only 
8 percent of persons in this class experienced 
an incentive effect while we find that 24 per- 
cent of persons in the comparable income 
class experienced incentive effects. 

If we group the two lowest income 
classes in 1968, i.e. under £3,000 and 
£3-4,000, we find that the incentive tax 
effect ratio is more than twice that for the 
two highest income classes taken together. 
The difference is statistically significant at 
the .01 level. Grouping those below and 
above the £4,000 income level, we find that 
proportion above £4,000 experiencing dis- 
incentive effects is significantly greater than 
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the proportion below £4,000 experiencing 
disincentive effects. 


Outside Income 


As one would expect, individuals with a 
significant amount of outside income (over 
£1,000, equal to U.S. $2400) are far more 
subject to tax disincentives than those with 
no outside income. 

We found that 39 percent of persons with 
outside incomes of more than £1,000 experi- 
enced at least one net disincentive tax effect 
while only 15 percent of those reporting no 
outside income experienced a disincentive 
effect. The difference is significant at the .01 
level. 

While 11.3 percent of those with no outside 
income experienced at least one incentive 
tax effect and 7.3 percent of those with an 
outside income of greater than £1,000 
experienced an incentive effect, the difference 
(which is in the direction one would expect) 
is not statistically significant. The data indi- 
cate that of those persons with no outside 
income the proportion experiencing disin- 
centive tax effects is not significantly differ- 
ent (although it is slightly greater) from the 
proportion experiencing incentive tax effects. 
This is not true for those persons with out- 
side incomes exceeding £1,000. Propor- 
tionately over five times as many such 
persons experience disincentive tax effects 


TABLE 6—RELATIONSHIP BETWEEN LEVEL OF PROFESSIONAL INCOME AND THE 
PROPORTION OF PERSONS EXPERIENCING ONE OR MORE NET TAX EFFECTS 








Professional Income in £ Sterling® 








Break? 1956 <2000 2-3000 3-5000 >5000 

Fields & Stanbury 1968 <3000 3-4000 4-7000 >7000 
Disincentive 

Break (300 cases) 1956 7/112=.063 7/63=.110 10/71=.141 16/54= .296 

Fields & Stanbury 

(276 cases) 1968 6/65= .092 10/58=.172 20/99=.202 16/54= .296 
Incentive 

Break (300 cases) 1956 11/112=.107 5/63=.079 7/71=.099 7/54=.130 

Fields & Stanbury 

(276 cases) 1968 8/65=.123 13/58=.241 7/99=.071 4/54=.074 





2 does not include “outside” income; see text. 


b see Sept. 1957, Table VIII, p. 545. 


Note: Of our total sample of 285, 9 persons refused to state their income; of Break’s 
total sample of 306 persons, apparently 6 persons refused to state their income. 
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than experience incentive tax effects, the 
difference is significant at the .01 level. This 
result is consistent with our findings that 
72 percent of persons experiencing a disin- 
centive are paying surtax, whereas only 41 
percent of persons experiencing an incentive 
effect are paying surtax. 


Fixed Commiiments 


One basic difference is methodology be- 
tween Break’s study and ours occurs in re- 
spect of the determination of fixed financial 
commitments. Break defined commitments 
as heavy or light in terms of age and income 
only (Sept. 1957, p. 545-46). On the other 
hand, we asked each respondent the ques- 
tion, “Would you say that your fixed 
financial commitments are light, moderate or 
heavy in terms of your income?”, and 
explained that “fixed financial commit- 
ments” would include such things as school 
fees, mortgage payments, pension payments, 
and capital commitments to the firm. 

Break, on the basis of his absolute (and 
rather arbitrary) definition found that “No 
respondent with relatively heavy fixed com- 
mitments in relation to his income reacted to 
taxation by contracting his supply of labor; 
all 26 of the disincentive cases occurred 
within the group subject only to light com- 
mitments” (Sept. 1957, p. 546, Table IX). 

Based on the subjective and relative 
definition (and the interviewee’s own esti- 
mation) we found zo statistically significant 
relationship between the relative burden of 
fixed commitment and the incidence of 
incentive or disincentive tax effects.® 


Age 

The results of relating age to the number 
of persons experiencing tax effects indicate 
that disincentive effects from taxation are 
spread fairly evenly throughout the three 
age groups; under 40, 40 to 50, and over 50. 
On the other hand, there is a far greater pre- 
ponderance of incentive effects in the over 
50 age bracket than in the other two. We 
find that 62.4 percent of those persons ex- 
periencing at least one incentive tax effect 


§ The standard x? test was used. 


are over age 50 while only 29.7 percent of 
those experiencing a disincentive effect are 
in the same age bracket. The difference is 
statistically significant at the .01 level. 

This is explained by the fact that three- 
quarters of the persons in the over 50 bracket 
experiencing incentive effects were found to 
be in category 4, postponed retirement. 
Obviously, provision for retirement is a 
serious problem for many professional per- 
sons, and not necessarily just those in the 
lowest income category.'° 


Hours of Work 


We found that there are no statistically 
significant differences between the number 
of hours worked by persons experiencing 
tax disincentives, persons experiencing tax 
incentives, and persons experiencing no tax 
effects at all. From this it would seem fair to 
conclude now, as Break did in 1956 that, 


Those who were cutting down their 
work supplies because of income taxes 
were still not working less, on the aver- 
age, than those who were unaffected by 
taxation. The inference is clear then, 
that the tax disincentives were con- 
centrated among respondents who were 
by nature more hardworking and am- 
bitious than the average. [Sept. 1957, 
p. 546] 


V. A Final Note 


In survey research of this type one is 
implicitly asking a hypothetical question— 
“If taxes were lower (higher) would you 
work more or work less?” The reply to such 
a question can only be obtained by intro- 
spection. Since the individual hardly operates 
like a regression model precisely measuring 
the partial effects of each of a host of vari- 
ables, while holding ceteris paribus it is the 
task of the researcher to try and weigh the 
importance of the variables under considera- 
tion. Future research seems to lie in the 
direction of econometrics, but the data for 
such work may well be derived from more 
comprehensive survey information. We await 
the application of such tools. 

10 Two-thirds of the persons experiencing incentive 


tax effects and over age 50 were found to have profes- 
sional income in excess of £3,000 (U.S. $7,200). 
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Fiscal and Monetary Policy Reconsidered: Comment 


By BENT HANsEN* 


In a recent issue of this Review, Robert 
Eisner discussed the apparent inefficiency of 
fiscal policy on the inflationary develop- 
ment in the United States during the last 
few years. He argued, in particular, that’ the 
income tax surcharge could not have been 
very helpful in dampening the inflationary 
pressures in 1969 and that expenditure re- 
ductions would have been much more effi- 
cient. Eisner appraises fiscal policy measures 
exclusively according to their effects on 
aggregate final demand per dollar of govern- 
ment revenue or spending. He arrives thus at 
a ranking with temporary income taxes at 
the bottom and reductions of public pur- 
chases of goods and services at the top. This 
ranking is identified with a ranking accord- 
ing to anti-inflationary efficiency. 

Eisner’s reasoning leans heavily upon the 
life-cycle hypothesis: Since current consump- 
tion is largely determined by average ex- 
pected disposable income, and since the 
latter cannot possibly change much as the 
consequence of a surcharge that is expected 
to last for only a single year, the surcharge 
could not have had much direct effect on 
current consumption either. Even after 
allowance for “normal” multiplier effects 
(there is little reason to believe that income- 
earners should perceive the temporary nature 
of the indirect effects), the impact on the 
inflationary pressures has, therefore, been 
small. A similar argument is applied to the 
effects of the surcharge on investment de- 
mand. Because expenditure cuts, even if 
temporary, affect demand with their full 
amount and with normal multiplier effects, it 


* University of California, Berkeley. My colleagues 
Robert A. Gordon, Abba P. Lerner, and Earl Rolph 
commented upon an earlier draft, and the suggestions 


and critical remarks of an anonymous referee caused me. 


to make some further revisions. I am indebted to all of 
them. The clerical services provided by the Institute of 
Business and Economic Research, University of Cali- 
fornia, Berkeley, are also acknowledged. 


stands to reason that their total effects 
should be substantial. Eisner also mentions 
the well-known fact that temporary taxes on 
purchases of (durable) consumer and capi- 
tal goods have strong direct effects on de- 
mand—precisely because they are tempo- 
rary; several European countries have taken 
advantage of this circumstance on various 
occasions. Broadly based indirect taxes 
(general sales or value added taxes) pre- 
sumably would be even more efficient for the 
purpose than the more narrow-based taxes 
mentioned by Eisner, and measured by 
demand effect per dollar government reve- 
nue, we may have here the most efficient 
short-term instrument. The possibility of 
financing the given increase in the war 
expenditures through sales of government 
bonds is also discussed. Although Eisner 
seems to be wrong (even on his own model) 
in maintaining that at a given money sup- 
ply, the effects of bond-financed public 
expenditures cannot, in principle, be anti- 
inflationary with respect to aggregate de- 
mand, he may be right, of course, as a matter 


. of fact.} 


Thus, there seems to be relatively little to 
object to in Eisner’s reasoning, as far as it 
goes. But it does not go very far. He is prob- 
ably justified to blame the advocates of the 
surcharge for basing their conjectures about 
its aggregate demand effects upon too crude 
consumption and investment functions. 
However, he overlooks the fact that the 
life-cycle income hypothesis (or, for that 
matter, the permanent-income hypothesis) 
is itself a rather narrow theory of household 
behavior that leaves various reactions out of 
the picture, and that the effect on aggregate 
demand is not the only circumstance that 


1T am talking here about financing through sales of 
ordinary negotiable government bonds. In his con- 
cluding remarks, Eisner mentions the possibility of ob- 
taining substantial effects from the sales of nonnego- 
tiable savings bonds with tax or interest benefits. 
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matters for a ranking of fiscal (and mone- 
tary) policy measures according to anti- 
inflationary impact. 

The life-cycle income hypothesis dis- 
regards possible short-term labor supply 
reactions? that may take the place of demand 
reactions and be significant for the impact on 
the excess demands in the system and, hence, 
on the tendencies for money wages and 
prices to increase. Perhaps more important, 
from a pratical point of view, are the possible 
effects on wage claims and prefit margins, 
that is, the possible ‘‘cost-inflationary” 
effects of the surcharge and other fiscal and 
monetary policy measures. Eisner does not 
consider such effects either. A ranking of 
policy measures according to their effects on 
cost inflation may be entirely different from 
a ranking according to the effects on aggre- 
gate demand or excess demands in the sys- 
tem. 

Taking into account short-term labor 
supply reactions, Fisner may be wrong to 
maintain that the surcharge has only a minor 
anti-inflationary impact through its effects 
on the demand-supply situation, although 
the possible labor supply reactions probably 
are too weak to upset his ranking of the 
policy measures. Cost-inflationary considera- 
tions, on the other hand, strengthen his con- 
clusion that a reduction of other defense 
expenditures would have been one of the 
most effective ways of curbing the infla- 
tionary tendencies arising from the Vietnam 
War. 

My first point is thus that a temporary in- 
come tax such as the surcharge will influence 
labor supply and may be followed by a tem- 
porary increase in zhe supply of labor from 


2 This point has been made earlier in a more general 
way. In a survey of consumption theory Daniel Suits 
says: 

... during periods of prosperity and full employ- 

ment, many spending units are free to offer more 

or less labor services and hence, within limits to 
determine their own incomes, The behavior of the 

spending unit results in the selection of both a 

volume of consumption expenditures and a level 

of income. ... ” Suits concludes his discussion by 
stating: “To the extent that steps (e.g. tax reduc- 
tion) taken to raise incomes result in moderating 
pressures on the spending unit to produce, they 
may be offset by reduced earning effort. [p. 23] 


households affected by the surcharge. This 
reaction requires a relatively strong income 
effect and weak substitution effect on leisure. 
That the substitution effect should be small 
in the short run seems reasonable, and at 
least for families with institutionalized 
savings—and typically these are wage and 
salary earners—it seems likely that the short- 
term income effect should be strong. Con- 
sidering the relatively small size of the 
surcharge (measured on disposable income), 
family members normally not in the labor 
force (married women, say) may not be 
induced, to any significant extent, to enter 
the labor force temporarily. But income- 
earners already in jobs might take extra 
jobs, work overtime, and so forth, and un- 
employed family members already looking 
for work might cut short their search efforts 
and accept jobs not considered sufficiently 
attractive otherwise. 

To the extent that the labor supply ac- 
tually increases, the anti-inflationary effects 
are obvious. The economy will find itself 
with an easier labor market and a weaker 
excess demand pressure on money wages. The 
rate of increase of money wages should thus 
tend to be dampened, and if price markups 
are triggered mainly by money wage in- 
creases (at given markup ratios), there will 
be corresponding dampening effects on price 
inflation. Moreover, if the households ac- 
tually succeed in increasing their employment 
and, hence, their income before tax, pro- 
duction and supply of commodities and 
services will increase at an unchanged 
demand (assuming, in line with Eisner’s 
reasoning, that consumption is approxi- 
mately constant in any case). If the price 
markup ratios are flexible and influenced by 
excess demand for commodities, price in- 
flation will be dampened further in this way. 

Of course, Eisner may brush these argu- 
ments aside in the same way that he deals 
with the possible effects of general bond sales 
and changes in money supply—namely, by 
putting the burden of empirical proof on 
those who suggest that such effects may be 
strong. This, perhaps, is as it should be. 
Existing empirical labor supply studies do 
not throw much light on the concrete prob- 
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lem at hand, however. Short-term changes in 
labor supply are certainly strong enough to 
have significant effect on the labor market 
situation, but seem to be induced by changes 
in unemployment rather than wages. In the 
present case we are confronted, however, 
with temporary changes in disposable in- 
come and their effects may differ from those 
of permanent wage changes. Be this as it 
may, Eisner’s analysis remains incomplete as 
long as he does not consider labor supply 
effects. 

My second point is that fiscal policy mea- 
sures may have effects on wage claims and 
profit margins and thus have cost-infla- 
tionary effects that should be considered 
when discussing the optimal policy mix. It is 
convenient to start out from the empirically, 
relatively well-established hypothesis that 
the rate of change of money wage rates is 
partly determined by the rate of change of 
prices. This relationship implies that an in- 
crease in indirect consumer taxation, im- 
posed to diminish consumer demand and 
thus inflation, will tend to have cost-in- 
flationary effects that might not have arisen 
had the same demand curb been accom- 
plished by other means. What is gained on the 
demand side may thus be lost on the cost 
side. Temporary, broadly based consumer 
taxes which, as already mentioned, may 
have the strongest demand effects of all 
fiscal policy measures, may also have the 
strongest cost-inflationary effects. It might 
be argued that a cost inflation of this type 
can be, at most, of limited size and duration, 
and if the indirect taxes are temporary, it 
will be reversed sooner or later. But this is 
beside the point. In relation to the balance of 
payments, for instance, even a temporary 
cost inflation may be dangerous; once the 
exchange reserves are lost, they are lost 
forever. Celeris paribus with respect to the 
demand-supply situation, we shall always be 
interested, therefore, in minimizing possible 
cost-inflationary effects, whether temporary 
or permanent. 

Thus, granted that indirect taxes imposed 
to curb consumer demand may have cost- 
inflationary effects, it is difficult to see why 
this should not apply to any kind of taxation 


that aims at curbing the consumer demand 
of wage-earners. Union policies may be 
directed toward securing a certain standard 
of living rather than certain money, or real 
wages before taxes.2 And when wage claims 
arise directly from the rank and file or from 
the shop floor—and recent labor market 
events can leave no doubt that wage claims 
sometimes do arise in this way—they are 
probably generated by a strong dissatisfac- 
tion of wage-earners with respect to their 
general economic position (disregarding 
purely political motives). Whether the eco- 
nomic position of the man on the shop floor 
has been eroded through increasing prices, 
the surcharge, an increase in payroll taxes, or 
even an increase in loan rates may matter 
little to him. What does matter is the in- 
creasing difficulty his family has in making 
ends meet—for whatever reason. Wage 
claims may be triggered by anything that 
makes wage-earners feel worse off. If we 
insist upon this, we should admit, however, 
that anything that makes wage-earners feel 
better off may dampen wage claims. Public 
expenditures made to improve public ser- 
vices to wage-earners could conceivably have 
such an effect, particularly if they directly 
and obviously lead to savings for wage-earner 
households. Improved public health services 
that directly reduce the household’s need for 
private health service might be a case in 
point. 

The reasoning in the last paragraph ap- 
plies, perhaps, mainly to spontaneous wage 
claims and wage actions arising directly 
from the shop floor.* We do, however, liveina 
time when spontaneous labor market actions 
seem to become more and more widespread 
and important. They are not just a “British 
disease,” and policy makers may have to 
consider them in any country in any context. 
Economic theory should also try to live up to 
the situation. 

To complete the discussion of cost-in- 
flationary effects, we should, in principle, also 
take into account effects of business taxes on 


3 This point has also been made by Brennan and Auld. 
1 The recent Swedish civil servant strike was a union 
initiated attempt to restore relative disposable salaries 
as a reaction to the governments’ equalization policies. 
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prices, and effects of public services on 
private production costs (improved road 
services reduce private transport costs, and 
so forth). There is much disagreement about 
the possibilities for business to shift income 
taxes on to prices, but at least for corporate 
business cost-inflation may arise in this way. 
The effects of public services on private costs 
cannot be disputed, but from a short-run 
point of view, this is probably a secondary 
matter. Finally, it might be argued that since 
profit margins in contracts about delivery of 
military equipment tend to be excessive, a 
cut in defense expenditures might be cost- 
deflationary through spill-over effect on prof- 
it margins in “civil” business. 

To conclude, it would seem that the rank- 
ing of temporary fiscal policy measures with 
respect to their cost-inflationary effects 
differs radically from their ranking with 
respect to demand (or excess demand) ef- 
fects. On the latter criterion, the ranking, 
according to effect on demand per dollar 
revenue or expenditure, may be: income 
taxes, reduction of purchase for civil or 
defense purposes, broadly based taxes on 
purchases of goods and services. On the cost- 
inflationary criterion, I would tentatively 
suggest the following ranking: reduction of 
defense expenditures, taxes on investment, 
reduction of “useful” civil expenditures, in- 
come taxes, and consumer goods taxes. The 
reasons for this ranking have partly been 
given above: reduction of defense expend- 
iture may have a positive cost-deflationary 
effect, and investment taxes do not affect 
consumer goods prices at present (we are 
only interested in short-term effects). Reduc- 
tion of useful civil expenditure may be felt by 
wage earners through the need for private 
expenditures. At the upper end we have, of 
course, Income taxes and, at the top, con- 
sumer goods taxes. 


Granted then, that at given demand- 
supply effects of alternative fiscal and 
monetary policy measures, inflation should 
be curbed by measures that have the smallest 
adverse effects on wage claims and profit 
margins, there can be little doubt that a cut 
in other defense expenditures, given the 
escalation of the Vietnam War expenditures, 
must rank high among the conceivable mea- 
sures that could have served to improve the 
balance between demand and supply. A sur- 
charge or consumption tax financed war that 
nobody wants to pay for could, on the other 
hand, through continuous wage claims and 
price markups, even lead to one of those 
permanent inflations where the participants 
in the social cake party together claim more 
than one hundred percent of the cake, and 
each participant administers a parameter 
that can restore his share each time another 
participant has succeeded in cutting it down 
(see George Akerlof). Such consequences 
tend to threaten in particular when the war 
also leads to a loosening of the social struc- 
ture, thus making spontaneous labor actions 
both more frequent and more successful. 
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Fiscal and Monetary Policy Reconsidered: Comment 


By Jonn H. Horson* 


I accept Robert Eisner’s thesis that 
“... the tax surcharge should never, on 
basic theoretical grounds, have been con- 
sidered an effective anti-inflationary device 
and that, given a sufficiently excessive rate of 
government spending, there is little that any 
meaningful monetary policy can do to stop 
inflation” (p. 898). I also share his concern 
that the failures of current policies will turn 
our fates back to “know-nothings.” I am 
critical not so much of what Eisner says, as 
of what he omits. 

Is the Johnson administration’s desertion 
of the “Guideposts” in the presence of the 
inflationary enemy in 1966 of no value in 
explaining our quickened inflation since then? 
If the administration had escalated that 
particular effort, had rallied public opinion, 
had acquired ultimate legal sanctions against 
noncompliance, would not the inflation have 
been lessened? George Perry’s findings that 
the guideposts had a “significant” effect on 
the pace of wage changes (1967, p. 903) 
appear to have survived all attacks to date.! 
Perry found that during 1965 and 1966 the 
guideposts were reducing wage increases by 
about 2 percent below what would otherwise 
be obtained. If this level of effectiveness had 
been maintained, wage payments would have 
been reduced by about $10 billion in 1968.2 
This is as large as the impact upon demand 
which was expected from the $10 billion 
surtax, an impact which Eisner argues did 
not materialize because the surtax did not 
change personal and corporate estimates of 
permanent income (p. 898). Moreover, wage 
restraint holds down the cost level; in con- 
trast a policy which allows excessive income 


* Professor of economics, University of Waterloo. 

1 See comments of Paul Anderson, Michael Wachter, 
Adrian Throop and Perry’s reply, 1969. Perry demon- 
strates in his reply that wage change behavior since 
1966 are “just as the guidepost hypothesis would pre- 
dict. This behavior is not predicted by any alternative 
hypothesis” (p. 369). 

2 Compensation of employees totaled $513.6 billion 
in 1968. (See Council of Economic Advisors, p. 241.) 


gains, and then tries to tax them away in- 
volves us with barn doors and stolen horses. 
The “Keynesian” economists would be less 
discomforted by know-nothings, in my 
opinion, if they themselves had been closer 
students of Keynes. No better place for a 
fresh start for arriving at correct analysis can 
be found than in the good book General 
Theory. It is all there: the Phillips curve,’ 
the guidepost prescription,? and Keynes’ 
Theory of the Price Level of which so few 
Keynesians appear to be even aware. 


In a single industry its particular price- 
level depends partly on the rate of re- 
muneration of the factors of production 
which enter into its marginal cost, and 
partly on the scale of output. There is no 
reason to modify this conclusion when we 
pass to industry as a whole. [p. 294] (em- 
phasis added) 


Keynes railed against the dichotomic eco- 
nomics of the “classicists” in which no 
bridge joins the theory of relative prices with 


3 That there is a “trade off” between wages and em 
ployment is clear from the following: 
That the wage-unit may tend to rise before full 
employment has heen reached, requires little com- 
ment or explanation. ... there is naturally for all 
groups a pressure in this direction, which entre- 
preneurs will be more ready to meet when they 
are doing better business. For this reason a propor- 
tion of any increase in effective demand is likely 
to be absorbed in satisfying the upward tendency 
of the wage-unit. [p. 301] 
4 Almost the entire 1962 guidepost policy is contained 
in and advocated in the following: 
... I am now of the opinion that the maintenance 
of a stable general level of money wages is... 
the most advisable policy ...There are ad- 
vantages in some degree of flexibility in the wages 
of particular industries so as to expedite trans- 
fers... But the money-wage level as a whole 
should be maintained as stable as possible, at 
any rate in the short period....In the long 
period . . . we are still left with the choice between 
a policy of allowing prices to fall slowly with the 
progress of technique and equipment whilst keep- 
ing wages stable, or of allowing wages to rise 
slowly whilst keeping prices stable. On the whole 
my preference is for the latter alternative. (pp. 
270-71] 
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the theory of the price level. The first was 
made to depend on the “homely but intel- 
ligible” concepts of micro-theory, while the 
second depended on the quantity of money. 
Keynes sought to “... escape from this 
double life and to bring the theory of prices 
as a whole back to close contact with the 
theory of value’ íp. 293). But in vain! 
Keynes disciples perpetuate the classical 
schizophrenia. Chapter 21, “The Theory of 
Prices,” might as well not have been written, 
so little use is made of it by Keynesians. 

To Keynes, the price level was determined 
by the wage level—or more inclusively, the 
“cost-unit” a weighted average of the re- 
wards of the factors entering into marginal 
prime cost—and the scale of output (p. 302). 
Changes in the money supply, or changes in 
the level of government spending exert their 
influence on the price level rough their in- 
fluence on the cost-unit, and the law of 
diminishing returns. If the Aggregate Pro- 
duction Function is as near linear as some 
maintain, (see R. G. Bodkin, E. Kuh, T. A. 
Wilson and Otto Eckstein), i.e., little dimin- 
ishing returns or “bottleneck” effect, this 
does not vitiate Keynes’ analysis. Rather it 
would mean that the level of Aggregate 
Demand, or of the money supply, can have 
no effect on the price level except through 
their effects upon the cost-unit, always 
excepting, as Keynes did, conditions of com- 
plete full employment where “true inflation” 
can occur (p. 303).5 Perhaps we should avoid 
this extreme view, which negates the macro- 
economic importance of so much that we 
teach in micro-theory. However, it is prob- 
ably true that inflation control is much more 
a matter of preventing simultaneous upward 


5 We approached, but at no time achieved such “full” 
employment in the Vietnam expansion. At all times 
there was a margin of unemployed resources and govern- 
ment and private demands expanded together. This 
weakens Eisner’s argument regarding the impotence of 
monetary policy (p. 902). A few figures: in 1968 some 
2,817,000 were unemployed out of a civilian labor force 
of 78,737,000, or 3.6 percent. Six hundred thousand 
more could have been employed before the unemploy- 
ment rate would have equalled the 2.9 percent recorded 
in 1953, and 1,872,000 more would have had to be em- 
ployed to equal the 1.2 percent rate of 1944 (see Council 
of Economic Advisors p. 252). 


shifts in Aggregate Supply and Demand, 
from upward shifts in the cost-unit, than it is 
a mechanistic matter of diminishing returns. 

Eisner’s analysis seeks to demonstrate 
that tax and interest rate hikes are weak 
anti-inflationary policies because they have 
only minor impacts on demand. He touches 
on the possibility that they are perverse only 
in a footnote: “... higher costs of money, 
like sales and excise taxes and, in the long 
run, business income taxes as well, tend to 
raise prices by raising costs of production” 
(p. 904). Might not the price increasing ef- 
fects of higher interest and tax rates out- 
weigh their price reducing effects, given the 
weaknesses Eisner highlights? Should not 
theorists consider this fully and econome- 
tricians sift the data in search of an answer? 
Economists seldom consider this possibility, 
however.® Here again we see the schizo- 
phrenia that afflicts economic theory. In the 
theory of the firm we discuss interest and 
taxes as not unimportant costs of production, 


§ Exceptions would include S. Weintraub (p. 149), P. 
Davidson, G. Brennan and D. A. L. Auld, whose 
analysis “..,. demonstrates the possibility that the 
sales tax may be subject to cumulative shifting: first 
shifted forward to customers... then... back on 
firms in higher income claims to match the higher cost 
of living—then forward... and so on” (see Brennan and 
Auld, p. 525). A formal argument to support the con- 
ventional assumptions is seldom presented. However, 
see Earl Rolph regarding the price decreasing effect of 
higher sales taxes and G. Horwich on why interest hikes 
are non-inflationary. (See also my comment and 
Horwich’s reply.) Richard Musgrave held that Rolph’s 
conclusions are only justified in the classical model of 
quantity theory and pure competition, and that in the 
real world of imperfect competition, forward shifting 
will be the “typical case” (1953, p. 514). In his well- 
known text, Musgrave treats of the classical case (1959, 
pp. 364-71) but concludes that in the real world, 
“.,.A potential inflationary gap . . . may be closed by 
an increase in consumption taxes only while permitting 
some rise in the price level, reflecting the increase in 
cost due to tax” (1959, pp. 447-48). He holds, however, 
that this tax push inflation is “... a once-and-for-all 
increase, to be distinguished from the continuous in- 
crease that results if the inflationary gap is not closed,” 
(p. 447) thus missing the possibilities highlighted by 
Brennan and Auld. Musgrave’s conclusion that the 
Corporate profit tax is also fully shifted, (see Marion 
Krzyzaniak and Musgrave 1963) likewise has tax push 
implications, as his critic Robert J. Gordon points out 
(1967, p. 732). However, neither carry the point further 
in their subsequent exchange. 
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and in the theory of tax incidence we depict 
the taxed businessman attempting to shift 
his taxes forward or backward, but we fail to 
develop the macroeconomic implications of 
all this. 

The theory that raising the tax and inter- 
est payments of business, and thereby 
causing some unemployment, reduces infla- 
tion involves the assumption of backward 
shifting to taxes and interest payments to 
factor suppliers. This is certainly possible 
and probably occurs to some extent over 
time, but that this is the sole, or even the 
major, impact of these policies upon incomes 
and prices appears highly dubious. Given the 
organization of producer interest groups and 
the failure of consumers to organize, forward 
shifting via higher prices appears the more 
likely outcome. 

The theory that tax and interest rate 
hikes are inflationary in net effect is some- 
what analogous to the balanced budget 
multiplier theory, but harder to quantify.’ 
Increased government spending is very ex- 
pansionary if it is financed by deficits and 
new money creation. It is still expansionary, 
but less so, if it is financed by higher taxes. 
Similarly, increased government expendi- 
tures, (in a nearly fully employed economy) 
are highly inflationary if they are financed by 
deficits and new money creation. Are they 
not still inflationary, but less so, if they are 
financed by higher taxes and the rate of inter- 
est is allowed to rise? 

Rather than turn the world over to know- 
nothings, Keynesians should cross over the 
bridge Keynes built for them. 
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Fiscal and Monetary Policy Reconsidered: Comment 


By BARBARA HENNEBERRY AND JAMES G. WITTE* 


According to Robert Eisner in a recent 
issue of this Review, the keeping of a tight 
rein on the money supply can be expected to 
be an inadequate defense against inflation in 
the presence of a rise in government spend- 
ing.' He then postulates a situation wherein 
government spending rises and taxes are not 
increased sufficiently to counter the ex- 
pansionary effects on aggregate demand of 
this increment in government purchases. 
After further postulating that the nominal 
quantity of money is held constant, Eisner 
then points out that if the demand for real 
money is negatively related to the rate of 
interest, the velocity of circulation will in- 
crease. Under the assumed conditions of full 
employment, this will result in a rise in the 
price level. Thus, Eisner concludes, con- 
temporary economic theory implies limita- 
tions on monetary policy (as well as tax 
policy) in combatting inflation. 

Two points are worthy of note, and they 
both constitute important implications of the 
“modern” economic theory so dear to 
Eisner’s heart. The first point is that as long 
as real commodity demand is a decreasing 
function of the rate of interest, there is some 
reduction in the quantity of money which 
would close the inflationary gap. Monetary 
policy is not logically constrained to zero or 
positive changes in the quantity of money. 
To use the terminology of J. R. Hicks and 
Alvin Hansen, the higher the (absolute) 
value of interest-rate elasticity of the IS 
function, the smaller need be such reduction, 
but there is some reduction which will offset 
rise in velocity induced by the increase in 
aggregate demand. Monetary policy, then, 
need not be rendered ineffective by the sheer 
existence of an interest-elastic LM function 


* Former assistant professor of economics, Ball State 
University and professor of economics, Indiana Univer- 
sity, respectively. 

1 The authors have chosen to comment only upon 
Eisner’s monetary statement; they are in substantial 
agreement with him on his fiscal policy position. 


as Eisner seems to imply. After all, velocity 
is a function of the interest rate in any 
Keynesian model, but that does not imply 
that some reduction in the money supply 
could not serve to offset an interest-induced 
rise in velocity. 

Second, a given shift in aggregate de- 
mand, with a constant supply of money, will 
produce a one-time increase in velocity and 
prices. Yet, as Eisner correctly points out, 
the problem during the 1967-69 period was 
that of a continuing rise in prices which has 
lasted well beyond the gradual elimination of 
the fiscal stimulant. Thus, in order to explain 
the continuing rise in prices one must ac- 
count for a further exogenous disturbance of 
a more continuing nature. We submit that 
the continuing disturbance could be the 
employment of a monetary policy which 
permitted the money supply to rise steadily 
at quarterly rates which tend to exceed the 
growth in real GN P.? While the effect of the 
fiscal stimulant is to produce a new, higher 
equilibrium value of the rate of interest 
which closes the inflationary gap, the attain- 
ment of such an equilibrium rate of interest 


2 The referee has indicated to us his belief that our 
test of the direction of monetary policy, viz, the rate of 
growth of the money supply relative to the growth of 
real GNP may be inappropriate. He suggests, instead, 
that the relevant test of the tightness of a monetary 
policy in an inflationary situation “is not whether the 
money supply increases more rapidly than the growth 
in real GNP but whether it increases more rapidly than 
the growth in the money value of GNP”; by this cri- 
terion, he says, “monetary policy was in the proper 
direction but unsuccessful.” We must disagree with this 
definition. The ratio of nominal GNP to the money 
supply is equal to the velocity of circulation. Use of 
such a criterion would mean that a tight money policy 
is in effect whenever velocity rises. We would then have 
to characterize monetary policy in the 1946-51 period 
as tight, despite the fact that the Treasury Bill rate 
was pegged by continuous open-market operations. 
By our definition, monetary policy during the early 
postwar period was clearly one of excessive ease; it 
is our contention that, in 1946-51 as in 1966-68, exces- 
sively easy monetary policy led to substantial increases 
in the general price level. 
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can be prevented by expansionary behavior 
on the part of the central bank. Central bank 
action which inhibits the tendency of the 
rate of interest to rise to its inflationary-gap- 
closing levels resu.ts in a positive rate of 
inflation that continues at least as long as the 
growth in the money supply continues, and 
this, we submit, is what has constituted the 
phenomenon exhibited over the time period 


in question. Contrary to Eisner, the infla- 
tionary problem results, not from the in- 
adequacy of monetary policy but from the 
improper use of monetary policy. 


, REFERENCE 
R. Eisner, “Fiscal and Monetary Policy Re- 


considered,” Amer. Econ. Rev., Dec. 1969, 
59, 897-905. 


Fiscal and Monetary Policy Reconsidered: Comment 


By Kerra M. Carison* 


Robert Eisner has recently entered the 
debate on the relative potency of monetary 
and fiscal actions. He demonstrates the in- 
effectiveness of the 1968 tax surcharge in 
checking inflation, then goes on to assert 
that tight money would be similarly ineffec- 
tive. This paper considers Eisner’s analysis 
as it pertains to the inadequacy of monetary 
policy. First, it is shown that his conclusions 
do not necessarily follow from his own 
model. Second, using parameter estimates 
representative of other studies, it is demon- 
strated that Eisner’s conclusions are not sub- 
stantiated by the empirical evidence. 


I. Solving Eisner’s Model 


Eisner summarizes his model of aggregate 
demand as follows: 


Private Commodity Demand 


(1) C = C(Y, Y°, i, A, M) 
Real Money Demand 
(2) M? = M?(X, i, A) 
Output Equilibrium 
(3) X=C+G 
Money Market Equilibrium 
(4) M = M? 
Money-Price Identity 
Q 
(5) M = F 


The symbols are defined as: 


C=real consumption plus real invest- 
ment demand 

Y =current real income after taxes 

Y*=expected future real income after 
taxes 


* Federal Reserve Bank of St. Louis. The views 
presented here do not purport to represent those of the 
Board of Governors of the Federal Reserve System or 
the Federal Reserve Bank of St. Louis. 


¿=real rate of interest} 
A =net real value of nonmonetary assets 


held by private sector 
M =real cash balances held by private 
sector 
M»=real cash balances demanded by 
private sector 


X =real output 

G=real government demand for goods 
and services 

Q=nominal quantity of money 

P=commodity price index 


This is a system of five equations with C, 
i, M, MP, and P endogenous; F, Y°, X, G, Q 
are considered exogenous. To formally close 
the model (which Eisner does not do) another 
equation is added: 


Nonmonetary Asset Identity 


1 

(6) A T a 
In this equation, a is exogenous and repre- 
sents the number of nonmonetary assets, 
each of which can be considered as a per- 
petuity paying one dollar per year. Eisner 
places considerable emphasis on the effects 
on A of changes in 4 and P without explicitly 
specifying a relation like (6). 

Differentiating equations (1)-(6) totally 
yields the following: 


(1) dC = Cyd ¥ + Cyd Y’ + Codi 
+ Cad A + CudM 

(8) dM? = MydX + Mdi + MdA 

(9). dX =dC+dG 

(10) , dM = dM? 


Q 


1 
11 dM = — dQ — — dP 
(11) La 


1 Eisner does not identify his interest rate as nominal 
or real. Since price expectations are not mentioned in 
the article, he apparently assumes that the nominal 
and the real rate are identical. 
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1 a a 
(12) dA = — da — -— di — — dP 
iP PP iP? 

To solve the system, dY, dY*, and dX are 
all set equal to zero in accordance with the 
full employment assumption. Two cases are 
considered with respect to the method of 
financing an increase in government ex- 
penditure. The first is bond financing, or 
dG=1/iP da (thus dQ=0); the second is 
money financing, or d@=1/P dQ (thus da 
=().? 


Case 1: Bond Financing 


To show the effects of bond financing on 
the price level, the system is reduced to the 
following two equations: 


Commodity Equilibrium 
(H) >) 
a . 
(13) (ca p bares cı) di 
(+) (+) (+) 
a Q 
Money Equilibrium 
(t) (=) 


or + (1 + Ca)dG 


(+) (+) (+) 


a 
= (£- Ma $) dP + Mad 

The signs of the partial derivatives (or 
terms including levels of variables), as 
postulated by Eisner, are written above those 
derivatives. Clearly, the commodity equilib- 
rium equation, when charted in the (7, P) 
plane (following Don Patinkin), is negatively 
sloped. The money equilibrium curve may be 


2 These two cases indicate that only two of the three 
policy variables, dG, da, and dQ, can be determined in- 
dependently; thus the third becomes endogenous in the 
model. The importance of this government budget re- 
straint has been emphasized by Carl Christ. 


(b} 





FIGURE 1. Case 1: BOND FINANCING OF 
GOVERNMENT SPENDING 


either positively or negatively sloped. Con- 
ventionally, it is assumed to be positively 
sloped, but if M4(a/iP?) > O/P? (i.e., a strong 
real nonmonetary asset effect on real money 
demand), the money equilibrium curve is 
negatively sloped. 

The effect of a change in government 
spending financed by bond issue is shown in 
the two panels of Figure 1. Panel (a) shows 
the effect of an increase in government 
spending for the positively sloped ME sub- 
case. For an increase in government spending 
financed by bond issue, the effect on 7 is 
unambiguously positive, while the effect on P 
is ambiguous, depending on the relative 
magnitude of shifts of the two curves. Panel 
(b), with a negatively sloped ME curve, 
shows that the effect of an increase in 
government spending is ambiguous for both 
tand P. 

As a result of solving the model, there is no 
basis, on strictly logical grounds, for accept- 
ing Eisner’s conclusion that an increase in 
government spending, with the nominal 
money stock held constant, leads to an in- 
crease in the price level.’ Any such conclusion 
requires consideration of the empirical evi- 
dence. 


Case 2: Money Financing 


Since Eisner goes on to argue that mone- 
tary policy would be ineffective in com- 
batting inflation, a second case is considered 
before examining the evidence. Rather than 
examine the effect of a decline in the money 
stock, the effect of an increase in the money 

3 Strangely enough, Eisner shows that he is aware of 


these possibilities. But the discussion of these possibil- 
ities is relegated to a footnote. 
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FIGURE 2. CASE 2: MONEY FINANCING OF 
GOVERNMENT SPENDING 


stock on the price level is analyzed instead. 
Case 2 involves an increase in government 
spending accompanied by monetary ex- 
pansion. 

The system (7)-(12) is solved as before, 
except that dG=1/P dQ and da=0. This case 
reduces to the following: 


Commodity Equilibrium 


(t) =) 
a 
(15) (ca PP ST. c) di 
(+) (+) (+) 
Be (ca Et Cw S) ap + (1 + Cu)aG 
iP? P ' 
Money Equilibrium 
(+) (—) 
a . 
(ass - m) i 
(16) 
(+) (+) 
aif ET ey. 
g ($ MA a ae 


Equations (15) and (16) are the same as (13) 
and (14) except for the coefficients on dG. 
The effects of a change in government spend- 
ing financed by money issue are shown in 
Figure 2. 

The subcase shown in panel (a) demon- 
strates that an increase in government spend- 
ing accompanied by monetary expansion is 


unambiguously positive in its effect on P. 
The effect on the interest rate now becomes 
ambiguous. Likewise for the negatively 
sloped ME subcase, government spending 
financed by money issue yields an unambigu- 
ously positive effect on P. And, for this 
subcase, the effect on interest rates is un- 
ambiguously negative. 

After examining four subcases reflecting 
different sets of assumptions, the conclusion 
follows that the effect of government spend- 
ing on prices depends critically on whether or 
not it is accompanied by monetary expan- 
sion. If the money stock is held constant and 
government spending is increased, there may 
be an increase in prices, but it is not until 
the assumption of unchanged money is re- 
laxed that the effect becomes unambiguous. 


II. Some Empirical Evidence 


Eisner’s conclusions about the factors 
underlying inflation do not hold even within 
the framework of his own model. Neverthe- 
less, it is of interest to examine the magni- 
tudes involved. To do so, parameter esti- 
mates from a recent econometric study are 
used (see the paper by Carlson and Denis 
Karnosky).4 

The values assigned to the parameters and 
relevant variables are as follows: 








Impact Steady State Levels 
Ci=—2.55 C;=— 7.07 a/iP = 1020.00 
Ca= 13 C= .40 i= 3.87 
Cu = .87 Cyr= 2.67 P= 1.18 
M:=—1.96 M:=— 20.40 Q/P= 151.00 

Ma= .02 Ma= .21 


The levels of variables are for late 1967. The 
parameter estimates are based on regressions 
for the 1953-67 period. Both impact and 
steady state coefficients are shown. 

Inserting these values into the relevant 
equations for the two cases, the following 
results are obtained: 


4 The study from which these estimates were taken 
was based on a Keynesian income-expenditure model. 
Parameter estimates conform with those of other studies 
(see Christ). 

5 The magnitudes of the coefficients were such that 
the stability conditions were satisfied in all cases. 
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Impact Steady State 
Effect Effect 
Case 1: 
dP/dG | agus .0013 0018 
di/dG lagao 0228 0014 
Case 2: 
dP/dG|aa-0 . 0088 .0085 
di/dG|ae.0 — .0027 — .0193 


Because the magnitudes of the multipliers 
are small, the difference in effect on prices is 
not immediately evident. However, the bond 
financing case shows a .11 percent impact 
effect on prices, while the money financing 
case represents a .75 percent increase (where 
both percents are calculated from a late 1967 
base). The price effects are of the same rela- 
tive magnitude for the two cases in the steady 
state. 

These results can be applied in a similar 
way so as to shed light on Eisner’s conclusion. 
From fourth quarter 1965 to fourth quarter 
1969, real government purchases of goods 
and services increased $15.5 billion. Treating 
the increase for that period as a once and for 
all increase of half that amount in late 1965, 
and applying the steady-state multiplier for 
the bond financing case to that figure of $7.8 
billion, yields an increase in the price level of 
.014, or 1.26 percent, from late 1965. The 
actual increase was .19, or 17.04 percent. 
Though apparently correct in direction, 
Eisner’s strong conclusion about the infla- 
tionary impact of government spending 
(when financed by bond issue) receives little 
support from the evidence. 


§ This procedure is approximate, but the contribution 
of deficit-financed increases in government expenditures 
to the explanation of ckanges in the price level seems 
small enough (less than 10 percent) to justify rejection 
of Eisner’s main conclusion. 


III. Conclusion 


Eisner concluded that tax policy and 
monetary policy were ineffective as tools for 
fighting inflation. His conclusions on tax 
policy may be valid; this paper focuses on 
monetary policy, with special emphasis on 
its association with financing of government 
expenditures. Using Eisner’s model, it was 
found that his conclusions do not necessarily 
follow. Since any definite conclusions ulti- 
mately depend on the values of the partial 
derivatives, a set of parameter estimates was 
used to calculate the effects on the price level 
of an increase in government spending 
financed by bond issue and by money issue. 
These calculations, though admittedly ap- 
proximate, indicated that government spend- 
ing has a much smaller effect on the price 
level if unaccompanied by monetary ex- 
pansion. Eisner appears to be correct in the 
direction of the effect of deficit-financed ex- 
penditures on the price level, but empirical 
evidence indicates the magnitude of the 
effect is very small. 
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Fiscal and Monetary Policy Reconsidered: Reply 


By ROBERT EISNER* 


The four comments fall into two groups. 
Bent Hansen and John Hotson offer little or 
no objection to my critique of monetary 
policy. As to recent and conventional fiscal 
policy, they also apparently share my res- 
ervations but have some strictures of their 
own to add. Keith Carlson, James Witte 
and Barbara Henneberry seem content with 
the rebuke to fiscalists but seek to raise very 
considerable objection to corresponding ques- 
tioning of monetary policy. One may infer 
that, for perhaps varied reasons, all contrib- 
utors are pleased to have fiscal policy raked 
over the coals, but affront to monetary gods 
is offensive to some of them. 

IT have little quarrel with Hansen’s argu- 
ments and have indeed developed several of 
his points elsewhere (1971). I do, as he antic- 
ipates, rather doubt a substantial negative 
elasticity of the supply of labor with respect 
to real after-tax income, but will await with 
interest the results of any new empirical 
studies of this subject. I believe there is 
considerable substance to his suggestion that 
supply functions for both labor services and 
private products are such that higher taxes 
may have serious cost-inflationary effects 
and that certain kinds of government ex- 
penditures may be cost-deflationary. And 
I am similarly appreciative of Hotson’s argu- 
ments that tax and interest rate increases are 
cost-inflationary, but more skeptical of the 
wisdom and efficacy of “guidepost” restraint 
on wages. 

With my monetarist critics I have more 
argument. First, Witte and Henneberry are 
of course correct in arguing that a demon- 
stration that holding the quantity of money 
constant may not be sufficient to prevent 
price inflation “does not imply that some 
reduction of the money supply could not 
serve to offset an interest-induced rise in 
velocity.” It does not logically follow, how- 

* Northwestern University and National Bureau of 


Economic Research. The author is grateful for com- 
ments by Robert W. Clower on a draft of this reply. 


ever, that ‘‘as long as real commodity de- 
mand is a decreasing function of the rate of 
interest, there is some reduction in the 
quantity of money which would close the 
inflationary gap.” This, after all, depends 
upon how rapidly a decreasing function we 
have and just how large an inflationary gap 
must be closed. One may even conceive a 
situation in which the government insists 
upon keeping real commodity demand at an 
inflationary level while reducing the quantity 
of “money,” however it was originally de- 
fined, to zero. The consequence might then 
be continued inflation, with non-banking 
institutions furnishing debt instruments 
which could serve as substitutes for the 
money which the Witte and Henneberry- 
dominated Fed might have taken out of cir- 
culation. 

I can only agree with the anonymous ref- 
eree who points out that the test of tightness 
of monetary policy must involve the relation 
of the quantity of money to the money value 
rather than the real value of GN P. Witte and 
Henneberry, along with a surprising number 
of monetarists, strangely seem to ignore that 
the nominal quantity of money is most es- 
sentially an endogenous element of our 
monetary system as well as most if not all 
others. Money is allowed to vary largely 
with “the needs of trade,” and will certainly 
have a very strong tendency to rise whenever 
the money value of GNP rises. Unless the 
quantity of money increases more than the 
money value of GN P, Witte and Henneberry 
(and others) would clearly have their cause 
and effect reversed. This partial bending of 
the monetary authority to the needs of an 
inflationary economy, the product of re- 
peated lessons of the consequences of short- 
run liquidity crises, may be considered as one 
of the elements in a lag process that could 
have been expected to contribute to ‘‘a con- 
tinuing rise in prices which has lasted well 
beyond the gradual elimination of the fiscal 
stimulant.” 
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We may note that Witte and Henneberry 
state that “they are in substantial agreement 
with [Eisner] on his fiscal policy position.” 
Carlson’s similar, if not quite definitive, 
acquiescence in my fiscal critique—[Eisner’s] 
“conclusions on tax policy may be valid”— 
puts him in a position he may well wish to 
reconsider. For Carlson espouses an argu- 
ment, which has recently gained considerable 
currency if far from universal acceptance, 
that there is one particular kind of paper, 
variously defined as legal tender, properly 
signed and valid checks and, in some in- 
stances, properly valid pages of savings ac- 
count books, which is all-decisive. Other 
pieces of paper, no matter how much they 
look like the magic ones which can do all, 
have little or nothing to do with inflation. 
Carlson’s analysis of the relative effects of 
bond and money-financed deficit spending 
along with his concession to my critique of 
fiscal policy bring some of these views into a 
clearer, perhaps glaring light. 

For what Carlson is saying comes down to 
the following. If the government increases 
expenditures and raises money for these 
expenditures by taxes for which the private 
sector gets nothing in return other than 
pieces of paper called tax receipts, aggregate 
demand (and at least under conditions of 
full employment, prices) will rise. If the same 
increase in government expenditures is ac- 
companied not by increases in pieces of 
paper marked tax receipts but by pieces of 
paper called money, Carlson would look for a 
much more inflationary impact—and here 
most of us would concur. But if the increase 
in government expenditures involves leaving 
the public not with more tax receipts and not 
with more money but with more government 
bonds, Carlson develops grave doubts as to 
their inflationary impact. One can indeed 
concede that having a thousand dollar bill 
from the government will be more conducive 
to private demand than having a thousand 
dollar tax receipt. But is a thousand dollar 
bond so much worse than a thousand dollar 
bill as to be worse than a thousand dollar tax 
receipt? Carlson concedes that increased 
government expenditures, which leave the 
private sector with no more net assets de- 


nominated in monetary terms, can be infla- 
tionary. How then can he deny that similar 
expenditures, which leave the private sector 
with monetary assets that are deferred 
obligations of the government rather than an 
instant obligation, will somehow be defla- 
tionary? Indeed, since neither Carlson nor I 
specify the duration of the government debt 
issues used to finance a budget deficit, Carl- 
son is left in the strange position of arguing 
that a thousand dollar noninterest-bearing 
bill, which he would call money, is very 
inflationary but a thousand dollar interest- 
bearing bill which may differ from the former 
only in that it will not become money until 
tomorrow, and offers a premium of sixteen 
cents for the delay, may be deflationary! 

Carlson insists (and Hansen also notes) 
that my model does not absolutely preclude a 
decline in prices with bond-financed deficit 
spending. What I did was to indicate the 
extreme behavioral assumption necessary for 
this result. (‘... it would be to argue that 
the increase in interest rates necessary to 
reduce commodity demand despite the in- 
crease in the net value of assets would not be 
sufficient to reduce the real demand for 
money, implying a shift from commodities to 
money as interest rates and bond holdings 
rise” p. 903.) Carlson’s further formalization 
of my model along with his own rough em- 
pirical estimates may indeed be used to 
substantiate the argument I advanced. Carl- 
son points out, setting up commodity equi- 
librium and money equilibrium curves, that 
effects on price are “‘ambiguous, depending on 
the relative magnitude of shifts of the two 
curves.” What this comes down to in the case 
of bond financing is the question of whether, 
setting dP =0, di/dG in Carlson’s equation 
(14) is greater than di/dG in equation (13). 
This is to say that 





dP 0 
=e as 
dG $ 
1+ Ca > Ma 
C i C < M 
Ap t Aip i 
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Thus, as indicated qualitatively in my orig- 
inal paper, for deflationary consequences of 
debt-financed government spending, Ma 
must be so large and the absolute value of M; 
so small as to bring about “ʻa shift from 
commodities to money as interest rates and 
bond holdings rise.” 

Carlson’s own empirical estimates suggest 
how far from this strange condition we are. 
For substituting the parametric estimates he 
furnishes we have for the critical inequality: 





1.13 ? .02 
> 
1020 1020 
13(F) 42.55 .02( =) 41.96 
3.87 3.87 
or .3007 > .0028 for the “impact” result, and 
1.40 ? 21 





40 (=) +1 07 21 (=) +20 40 
PONS SF ; “"\3.87 ; 


or .0124> .0028 for the steady state, indicat- 
ing that in either case bond-financed in- 
creases in government expenditures are in- 
flationary. 

Indeed Carlson’s estimates suggest that if 
the demand for money were perfectly in- 
elastic, that is, M;=0, the effect of increased 
government debt in the hands of the public 
would still not raise the demand for money 
sufficiently to lower prices. Aside from any 
other measurement or statistical problems in 
the unpublished manuscript which Carlson 
cites for his estimates, I might point out that 
his a/iP is in fact the money value of total 
private wealth. The elasticity of demand for 
money with respect to total wealth is likely 
to yield a higher figure for M4 than the cor- 
rectly estimated derivative of the demand for 
money with respect to holdings of govern- 
ment bonds, a closer substitute for money. 
One may conjecture that I conceded too 
much in even allowing M4>0; Ma, at least 
with respect to short-term bills, may well be 
negative. One can hardly entertain seriously 
the implication of Carlson’s position, con- 
trary to the empirical results he cites, that 
Ma is both positive and so large as to make 
bond-financed deficit-expenditures defla- 


tionary when similar tax-financed expendi- 
tures are inflationary. 

Another way of exposing the remarkable 
role ascribed by Carlson (and others) to 
money as opposed to other financial assets is 
to compare the critical last terms of his 
money equilibrium equations (14) and (16). 
For in (16), the money-financing case, there 
must be an adjustment of interest rates and 
prices to compensate for — dG, the reduction 
in the excess demand for money brought on 
by its increased supply. In (14), the bond- 
financing case, there must be an adjustment 
to a presumed increase in excess demand for 
money equal to M4dG. One may ask indeed 
how similar bonds must become to money 
before M 4 in (14) approaches the value of —1 
in (16), and C4 approaches Cy, in the last 
terms of (13) and (15). Suppose those one 
thousand dollar bills alluded to earlier were 
debt instruments maturing five minutes after 
they were received? Sophisticated monetar- 
ists may try to deny this, but their critical 
implicit notion in making money sovereign 
is that it is somehow unique, both as a means 
of immediate exchange and in all the other 
qualities attributed to financial assets. Hence, 
adding other financial assets can never 
free money for more of its presumably unique 
role in transactions, and there can be no 
substitution of other financial assets which 
would permit the same amount of money to 
finance an increased dollar volume of trans- 
actions. 

It is difficult to respond to Carlson’s ad- 
mittedly ‘‘approximate” procedure for esti- 
mating the amount of inflation that might 
have occurred had the quantity of money 
been kept constant from 1965 to 1969, since 
the underlying model and basis for his esti- 
mates are not presented in his paper. It may 
be pointed out, however, that the figures 
furnished by Carlson suggest that even if 
increased government expenditures had been 
financed entirely by the creation of money, 
presumably his case 2, the actual increase in 
prices from 1965 to 1969 would have been 
only .0092/.0019 times the 1.35 percent in- 
crease which he argues would have taken 
place if the quantity of money had been kept 
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constant (his case 1). Thus Carlson’s num- 
bers suggest that even the most inflationary 
financing of increased government expendi- 
tures would have accounted for an inflation 
of only about 7 percent, as against the 17 
percent acknowledged by Carlson as the in- 
crease over this period. Since financing larger 
government expenditures entirely by an in- 
crease in the quantity of money would ac- 
tually have been more inflationary, by both 
Carlson’s reasoning and mine, than what 
actually occurred, there is clearly something 
lacking or wrong in Carlson’s model or 
numbers. 


[return to my original thesis. The counter- 
cyclical fiscal policy advanced during the 
1965-69 period, let alone that actually 
adopted, should not have been expected to be 
successful against the war-induced inflation. 
And just as surely no reasonable monetary 
policy, even including the perhaps unreason- 
able policy of trying to keep the nominal 
quantity of money constant, would have 
been successful either. 


REFERENCE 
R. Eisner, “What Went Wrong?”, J. Polit. 
Econ., May/June, 1971, 79, 629-41. 


More on an Empirical Definition of Money: Note 


By Davo T. Hutetr* 


This study was conducted to evaluate 
George Kaufman’s extension of the Fried- 
man and Meiselman technique for an em- 
pirical definition of money. This method 
defines as money that financial aggregate 
which satisfies two criteria: 1) it exhibits the 
highest correlation with GNP, and 2) the 
correlations between GNP and each of the 
components considered separately do not 
exceed that between GN P and the aggregate. 
The components are thus substitutes—the 
public alters the composition of its portfolio 
due to changes in supply conditions, while 
keeping its portfolio size constant relative to 
GN P. (SeeFriedmanand Schwartz, ch. 2; and 
J. R. Hicks, p. 49.) The set of assets hereto- 
fore considered include liquid financial assets. 
Friedman and Meiselman discovered that 
the dual criteria were best satisfied by the 
sum of currency and all privately held de- 
posits at commercial banks (pp. 182-84). 

Kaufman examined the proposition that 
if money is a factor in determining GNP, its 
effect may be delayed by as long as a year. 
From correlations between GN P and various 
financial aggregates which led GN P by +4 to 
—2 quarters, he found that the best defini- 
tion of money depends on the number of 
quarters by which the financial measure leads 
or lags GNP. In general, the broader aggre- 
gates perform better when they are observed 
two or more quarters before income while the 
narrow definition performs best when ob- 
served concurrently with income (see Kauf- 
man, pp. 86-87, Tables 1 and 2). 

Kaufman examines the impact of changes 
in the monetary aggregate on changes in in- 
come in a particular current or future 
quarter, a procedure which is appropriate if 
money’s effect on income occurs with a dis- 
crete time lag. 


* Economist, Office of Management and Budget. 
This note has benefitted from discussions with J. L. 
Pierce and B. Friedman. The empirical calculations 
were largely performed by J. Walton. The author is 
solely responsible for the views expressed. 


The present study extends the Kaufman 
analysis, allowing the effect of money on 
GNP to be distributed over several quarters 
by examining regressions of the following 
form: 


GN Pi = ao + aM, + aM imi 
+ aMi + aM 3 


The distributed lag model examines the con- 
tention that the effect of changes in money 
spread slowly through the economy and that 
the long-run impact on GX P may build up 
over several quarters. Put differently, this 
approach investigates the proposition that 
knowledge of the time path of monetary 
changes might be more useful than a single 
quarter’s change in determining the change 
in GNP. 


I. The Correlation Tables 


Data were collected in accordance with 
Kaufman’s technique. Four end-of-month 
observations of various financial stocks were 
averaged to arrive at an average quarterly 
stock. Financial aggregates were then con- 
structed : M1=currency plus demand de- 
posits; M2=M1 plus time deposits at com- 
mercial banks; M2.5=M2 plus deposits 
at mutual savings banks; M3=M2.5 plus 
savings and loan shares; M4= M3 plus sav- 
ings bonds and postal savings deposits; and 
MS=M4 plus private holdings of U.S. 
government short-term marketable securities. 
(A second method added currency last, fol- 
lowing Kaufman’s observation that currency 
is more closely related to income observed in 
earlier periods (p. 86), implying that income 
determines the demand for currency but cur- 
rency is not a driving force determining in- 
come.) The financial variables and GN P were 
transformed to logarithms and expressed as 
first differences. The data here extend Kauf- 
man’s observations by two recent years; they 
cover the period 1953-1968. The correlations 
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TABLE 1—AGGREGATE CORRELATION MATRICES 

















Quarters Money Leads GNP 
+4 +3 +2 +1 0 

1953-68 

Currency — 01 04 14 .26 40 
Mi=Currency+DD .04 26 4i .51* 49* 
M2=M1—TD -28 41* .49* 47 32 
M2.5=M2+MSB .29 41* .49* 47 31 
M3=M2.5+SC 28 41* -48* 45 27 
M4=MS+SB 31 44* .50* 46 30 
MS5=M4+U.S. 03 07 19 .30 39 
1953-59 

Currency —.61 59 —.30 —.14 32 
Mi — 40 15 24 .63 70* 
M2 —.17 03 35* 55 30 
M2.5 —.17 04 37* 55 29 
M3 —.15 07 41* 60 33 
M4 —.15 10 .46* 64 36 
M5 — .37 65 — .44 —.10 30 
1960-68 

Currency .29 32 .30 .39 43 
Mi .34* .61* 59 .41* .32 
M2 <51% .66* .62* .44 .21 
M2.5 53 .67* .62* .44 .20 
M3 50 .66* 57 35 .07 
M4 54 .67* 59 37 -10 
M5 .10 48 .67* .61* .40 


Source: Federal Reserve Board. 





The variables are quarterly first differences of natural logarithms. MSB = deposit at 
mutual savings banks, SC=shares at savings and loan associations, SB=savings bonds 
and postal savings deposits, and U.S.=private nonbank holdings of U.S. government 
marketabl securities maturing within one year. 

* The entries marked with an asterisk satisfy the criterion that the aggregate correla- 
tion coefficient exceeds those of GNP with its components separately. 


and regressions have been calculated for the 
whole period and the two subperiods, 1953- 
1959 and 1960-1968. 

Correlation matrices shown in Table 1 were 
calculated as in Keufman’s study on the as- 
sumption of a point-input point-output rela- 
tionship. Only the aggregate correlations are 
shown, but the asterisk indicates that the 
second criterion was satisfied. The results are 
essentially those found by Kaufman. 

First: For the entire period the narrow 
definition of money (M1) performs best and 
satisfies the dual criteria when observed con- 
currently or one quarter before GNP; M4, 
which includes all of the “liquid assets” except 
marketable short-term government bonds, 
performs best when observed two or three 


quarters before GNP. In fact, the short-term 
government bonds, and M5 which includes 
them, do very poorly by these tests. (Adding 
currency last raises the correlations by about 
.02. This table is not shown.) 

Second: The results for the two dibperieds 
differ substantially from each other. The 
large current effect of M1 appears only in the 
earlier subperiod while the effect of money 
two or more quarters ahead of income is de- 
rived largely from the recent subperiod. The 
correlations with U.S. government bonds 
and M5 are strongly positive only in the re- 
cent period as are those of currency, while the 
correlations with M1 do not dominate those 
of the broader definitions in any lead quarter 
of that subperiod. 
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TABLE 2—F-STatistics TO TEST THE EQUALITY BETWEEN COEFFICIENTS 
or MONEY IN REGRESSIONS OF THE Form GNP=a+-5Mi_, (Cuow Test) 
FOR THE Pertops 1953-59 anp 1960-68 











t+4 t+3 t+2 t+1 t 
Currency 14.55 14.27 4.39 1.78 77 
M1 7.36 4.11 1.05 6.21 8.72 
M2 2.63 .66 .61 4.16 1.16 
M2.5 2.61 .66 88 4.15 1.12 
M3 2.40 59 1.50 5.94 2.18 
M4 2.12 .19 2.21 7.65 2.18 
MS 5.44 19.77 11.97 3.05 52 





The F-statistic with (3, 59) degrees of freedom is significant at 3.15 (5%) and 4.98 (1%). 


II. Stability of the Relationships 


To test Kaufman’s conclusion that “These 
findings do not differ greatly for the two sub- 
periods” (p. 84), with the extended data, the 
Chow test (see J. Johnston, pp. 136-38) was 
performed on simple regressions of GNP on 
money for the three time spans. The resulting 
F-statistics are presented in Table 2. Clearly, 
many of the coefficients have changed signifi- 
cantly. The improved performance of cur- 
rency and MS are the most marked, while the 
decline in impact of M1 in periods t and t+1 
and its improvement in t+3 and t+4 are also 
highly significant. When the subperiods are 
compared to the correlations for the whole 
period it is clear that the large immediate im- 
pact of M1 is due mostly to the period before 
1960 and that the performance of the broader 
aggregates is perhaps more relevant today. An 
examination of the recent subperiod casts 
doubt on the timeliness of Kaufman’s conten- 
tion that M1 satisfies the dual criteria best 
(p. 86). 

A developing financial sophistication of the 
household and business sectors over the re- 
cent years may have led to some of the 
differences between the two subperiods. For 
instance, there are over twice as many aster- 
isks in the recent subperiod than in the earlier 
one, indicating that asset substitution is be- 
coming more widespread. The increasingly 
competitive nature of the financial markets, 
particularly in the 1960’s when the demand 
for credit drove short-term interest rates to 
historic levels, has alerted the public to the 
desirability of allocating assets according 


to conditions of supply (relative interest 
rates). 

One explanation for the dramatic change 
in the role of short-term government securi- 
ties since 1960 is that corporate holdings of 
bills for tax anticipation purposes have been 
brought more into line with the timing of 
income earned.! Prior to 1960, tax payments 
lagged behind the realization of profits by as 
much as a year, and the bills which were ac- 
cumulated for this purpose lagged the eco- 
nomic activity (GNP) which gave rise to the 
profits. Some support for this proposition is 
given by the large positive correlations in the 
1953-1959 period between GNP and short- 
term bonds observed one and two quarters 
later (see Kaufman, p. 80). Since 1960, tax 
payments have been made gradually more 
synchronous with profits earned, and the 
bills which are held as tax hedges have 
tended to be accumulated more nearly when 
the level of business activity is highest. 
Since tax transactions are one expense of 
doing business, this source of demand for 
liquidity properly belongs here. 

In addition, corporate treasurers have 
used an increasing portion of their holdings 
of bills in their general liquidity portfolio. 
The rapid development of the negotiable 
time certificate of deposit (CD’s) since 1961 
has contributed to this development. CDs 
are well suited to perform the tax hedge 
role: a business can solidify a customer 
relationship while earning interest on money 


i This idea was raised in discussions with B. Fried- 
man. 
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which would not otherwise be free for other 
uses. Banks accommodate this need by 
bunching the CD maturities around tax 
dates. The behavior of the secondary CD 
interest rate attests to the similarity of CDs 
and other short-term marketable bonds. 


RCD = .574 RTB + .432 RCP 
(6.53) (5.01) 


+ 35.976 {CD/GNP) — .590 
(5.75) (—5.78) 


R? = 994 D.W. = 1.51 Period: 1961-IV 
to 1968-IV S.E. = .07 D.F. = 15 


In this quarterly regression, a CD demand 
function has been normalized on the secon- 
dary CD rate (RCD), and includes strong 
effects of the bill rate (RTB) and the com- 
mercial paper rate (RCP).? In this environ- 
ment, including strong rate substitution and 
the increased availability of other assets 
which can perform the tax hedge role, bills 
are largely freed to perform the liquidity 
role, contributing to their increases in 
““moneyness”’ since 1960. 

Further evidence which supports these 
tentative conclusions can be found in W. H. 
Locke Anderson’s results. In his time period, 
1948-60, corporate short-term bond holdings 
bear very little relationship to sales, his 
transactions variable, but are highly cor- 
related with accrued tax liabilities as the 
present hypothesis implies. In some of his 
capital expenditure equations, the coeffi- 
cients on short-term bonds and tax accruals 
are essentially equal in value but opposite in 
sign, indicating that only the excess of bonds 
over tax accruals is relevant for the real in- 
vestment decision (see pp. 45-51, 75-76, 
especially equation (5)), another implication 
of the hypothesis suggested above. It would 
be interesting to examine these relationships 
for the period since 1960: the expectation is 
that they would no longer hold. 


? The observations in which RCD exceeded the Regu- 
lation Q ceiling have been omitted since the change in 
outstandings largely represents a runoff from the pre- 
vious maturities in those periods. This regression is due 
to H. T. Farr. 


III. Distributed Lags 


In an attempt to investigate further the 
implication of a lagged response of GNP to 
monetary aggregates and to try to achieve a 
more reliable prediction of GN P, distributed 
lags (rather than discrete lags) were esti- 
mated by regressing GNP against current 
and several prior observations on the mone- 
tary variables. In this framework, the total 
effect of money on GNP could be accumu- 
lated over several periods. The results of this 
experiment are displayed in Table 3. 

The application of distributed lags does 
not change the conclusions drawn from the 
discrete lag experiment. 

First: For the whole period and early sub- 
period, the narrow definition of money (M1) 
performs the best. Adding lags beyond L=1 
to M1 does not improve its predictive power. 
In the 1953-59 period, the coefficient of de- 
termination is rather large for M1, but the 
application of distributed lags does not 
significantly improve on the correlations of 
Table 1. The sums of coefficients on lagged 
values of M5, which includes short-term 
securities, are sometimes negative, contrary 
to expectation. 

Second: For the recent subperiod, the 
broader measures perform best. M5 has 
perhaps the best record: its estimation of 
GNP is about the best with only the current 
and two lagged observations. The large pre- 
dictive power of M1 exhibited in the early 
subperiod has been eroded. These results 
essentially parallel those of the simple cor- 
relation table. 


IV. The Role of an Empirical Definition 
of Money 


The usefulness of the debate over the 
definition of money can be questioned on 
methodological grounds as well as on its 
relevancy to policy questions. The empirical 
method used to define money should corre- 
spond to the form of the money demand func- 
tion in the underlying model. Leaving aside 
for the moment the well-known debate con- 
cerning the presence of absence of interest 
rates in this function (see Galper, Hamburger 
(1969), and Lee), there remains the issue of 
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TABLE 3—VaLuEs OF ADJUSTED KR? FOR THE DISTRIBUTED LAG EQuaTIONS 








7 
AlnGNP =a+ > biA Ln Mei 

















i-0 

L=4 L=3 L=2 L=1 L=0 
1953-68 
Currency 21 .19 14 15 15 
M1=Currency-+DD .29 28 .29 29 .23* 
M2=M1+TD .21 .22 .22 .20 .09 
M2.5=M2+MSB .20 21 21 .20 .08 
M3=M2.5+SC 20 24 21 -18 .06 
M4=M3+SB 21 .23 23 .20 .07 
1953-59 
Currency .38 38 21 14 07 
M1 .48* .51* .52* 53% .47* 
M2 17 19 .22 25 .06 
M2.5 .16 .19 21 .24 .05 
M3 .21 .26 .28 -30 .07 
M4 .30 .33 35 37 .09 
M5 438 468 25% .08 .06 
1960-68 
Currency ll -11 -13 15 16 
M1 .40 .42 .31 .18* .07 
M2 .42 .43 .33 .16* 01 
M2.5 43 44 33 s17" .02 
M3 .40 .40 .27 .12 —.02 
M4 .42 43 .30 15 — .02 
MS .46 .43 .44* .34* 14 





* The asterisk signifies satisfaction of the dual criteria. 
2 These entries exhibit a negative sum of coefficients contrary to expectation. 


the appropriate scale variable in the relation- 
ship. 

If money is held mainly to facilitate trans- 
actions, the appropriate scale variable to 
use in the empirical definition of money 
should include financial and interindustry 
transactions as well as those associated with 
the purchase of final goods and services. If 
money demand is related to wealth in a port- 
folio balance model, wealth or permanent 
income would reflect the underlying as- 
sumptions more accurately than would cur- 
rent. GNP. Thus, the wealth constraint 
would appear to be relevant to the more 
broadly defined monetary aggregates while 
the transactions motive applies more closely 
to the narrowly defined medium of exchange. 
In either case, GNP is not the best variable 
to use although it probably reflects transac- 


tions more closely than it reflects wealth. By 
this reasoning, the tests presented here and 
elsewhere in the literature may be biased 
against the more inclusive aggregates in the 
attempt to discover the appropriate defini- 
tion of money. 

The usefulness of the empirical definition 
of money from the policy point of view de- 
pends on the structure of the underlying 
model. In particular, the endogeneity of the 
money supply becomes particularly trouble- 
some to policy makers if the best definition 
includes the liabilities of non-bank financial 
intermediaries. Given a model in which asset 
stocks are endogenous, policy multipliers can 
be obtained from either reduced form equa- 
tions in which all exogenous variables are 
represented, or simulations of a structural 
model containing deposit supply as well as 
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demand relationships. Discussions of the 
empirical definition of money represent 
neither alternative adequately, and hence 
their usefulness to the policy making process 
is limited. (See Ando and Modigliani, De 
Prano and Mayer, Friedman and Meisel- 
man, and, more recently, de Leeuw and 
Kalchbrenner.) 

One endogenous financial variable which 
has not been considered in the present exer- 
cise is the liquidity represented in the value 
of policy reserves of life insurance compan- 
ies. Policy loans made at 5 percent have 
become important as market rates have 
climbed above that value. A regression of 
reserves less policy loans as a ratio to net 
worth on various variables clearly estab- 
lishes this asset as a substitute for savings 
deposits and marketable assets.? 


(R — PL)/NW = — .14 RCB 
(—2.1) 
— 43 ARSD — 11 ARCP + Z 
(—3.9) (—3.4) 
R? = 997 DW= 96 DF = 45 


The equation indicates the large interest rate 
effect from savings deposits, ARSD, as well 
as substitution with corporate bonds, RCB, 
and commercial paper, ARCP. The inclusion 
of endogenously supplied substitutes for 
financial assets afects the solution of the 
system and the magnitude of the reduced 
form coefficients. This “asset,” which has 
been ignored until recently (see Hulett), 
should be considered in specifying a full 
financial model. 

In summary, the Friedman-Meiselman- 
Kaufman exercise of empirical money defini- 
tion may be questioned. Its results are not 
particularly stable, nor do they “explain” a 


3 In this equation (from Gramlich and Hulett) R-PL 
is life insurance company reserves less policy loans; 
NW is net worth of tke public; RCB is the corporate 
bond rate; ARSD is a three period Almon distributed 
lag on a weighted average of the rates on savings de- 
posits and consumer CDs at commercial banks, de- 
posits at mutual savings banks, and savings and loan 
shares; ARCP is a distributed lag on the commercial 
paper rate; and Z represents terms in disposable income, 
capital gains, and the constant term. 


large fraction of the variance in GNP. GNP 
is not the best scale variable, and its use may 
bias the results in favor of narrow definitions 
of money. Also, its usefulness for the exer- 
cise of policy founders on the two problems 
of endogeneity of certain included variables 
and omission of various exogenous variables 
needed for the reduced form model (see 
Laidler). If one wants to study asset sub- 
stitutability, perhaps the best way is the 
frontal assault which has been attempted by 
various authors including Chetty, Gramlich 
and Hulett, and Hamburger. 
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Dependency Rates and Savings Rates: Comment 


By Kanuaya L. Gupta* 


In a recent issue of this Review, Nathaniel 
Leff examined the role of demographic fac- 
tors in the determination of aggregate 
savings rates, using international cross-sec- 
tion data. His major conclusion was “... 
that dependency ratios are a statistically 
distinct and quantitatively important influ- 
ence on aggregate savings ratios, both for 
the 74 countries considered as a whole and 
within the subsets of developed and under- 
developed countries” (pp. 893-94). In this 
note, we shall present evidence showing that, 
contrary to Leff’s findings, dependency ra- 
tios play an insignificant role in determining 
savings rates in the majority of the under- 
developed countries. 

In a recent paper, I argued and showed 
that the treatment of underdeveloped coun- 
tries as a single group is not very meaningful. 
In fact, very often such a treatment conceals 
more information than it reveals. It was 
then argued that a more satisfactory way is 
to subdivide these countries according to 
per capita income levels. Following the 
classification adopted in that paper, I 
divided the underdeveloped countries into 
three groups: (I) those with per capita 
income between $0-124; (II) those between 
$125-249; and (III) those between $250- 
675.! Table 1 gives the identification of the 
countries in each group. Using Leff’s data, 
we estimated his equations for each group 
separately and for the three groups com- 
bined together. The equations are: 


(1) S/Y = fil Y/N, g, Di, Do) 
(2) S/Y = f Y/N, g, Ds) 
(3) S/N = fa( Y/N, g, Di, Do) 
(4) S/N = fa(¥/N, g, Ds) 
Following Leff, all the equations were 


* Associate professor, University of Alberta. I am 
grateful to Leff for providing me with the data. 

1 The results of an alternative classification adopted 
-in the United Nations Report were similar. 


TABLE 1—COUNTRIES IN Eacn Grove 











Group I (9 Countries) 








India Taiwan 
Kenya Tanganyika 
Pakistan Thailand 
South Korea Uganda 
Sudan 

Group II (16 Countries) 

Ceylon Jordan 
Dominican Republic Mauritius 
Ecuador Morocco 
Egypt Paraguay 
Ghana Peru 
Honduras Philippines 
Tran Portugal 
Traq Tunisia 
Group III (22 Countries) 

Argentina Japan 
Barbados Malaysia 
Brazil Malta 
British Guiana Mexico 
Bulgaria Nicaragua 
Chile Panama 
Costa Rica Poland 
Cyprus Spain 

El Salvador Trinidad-Tobago 
Greece Turkey 
Jamaica Uruguay 





estimated in log-linear form. The symbols 
used stand for: 


S/Y =aggregate savings ratio 
S/N =per capita aggregate savings 
Y/N =per capita income 
g=rate of growth of per capita income 
D,= percentage of population aged four- 
teen or less 
D,=percentage of population 
sixty-five or more 
D;=total dependency ratio, the sum of 
Dı and D: 


aged 


In Table 2, we present the results of equa- 
tions (1) and (3) only, because they are 
really the equations capturing the effects of 
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TABLE 2—RESULTS FOR DIFFERENT GROUPS 











geste Intercept Zn Y/N Ing In Dy Ln Ds E F 
Group I 
(1) Ln S/Y 3.9549 0.4548 0.1263 —0.7685 —0.6475 —0.29 0.55 
(0.3768) (0.3737) (0. 1481) (0.9446) 
(2) In S/N — 0.3564 1.6112 0.1309 — 1.0487 —0.5585 0.403 2.35 
(1.6008)* (0.4644) (0.2424) (0.9770) 
Group II 
(3) In S/Y . 5.7068 —0.1372 0.0234 —0.6172 —0.0449 0.240 2.19 
(0.4052) (2.437)** (0.7274) (0.1419) 
(4) Ln S/N 2.7274 0.8330 0.0243 —0.9724 —0.1404 0.495 4.67 
(2.6194)** (2.6937)** (1, 2200) (0.4726) 
Group III 
(5) In S/Y 14.2616 — 0.0584 0.0347 —2.6974 — 0.8866 0.564 7.78 
(0.2401) (2.2646)** (4.4973)*** = (2.5979)*** 
(6) In S/N 8.9245 0.9172 0.0345 — 2.4937 — 0.7803 0.766 18.15 
(3.7661)*** (2,2460)** = (4.1514)*** (2.2831)** 
All Groups 
(7) En S/Y 9.3209 0.1624 0.0258 — 1.8402 —0. 5416 0.471 11.22 
(1.9444)**  (3.1198)***  (4,5442)*** = (2.700) *** 
(8) In S/N 4.6341 1.1501 0.0271 —1.8012 — 0.5014 0.900 104.57 


(14.7254)*** 


(3.5020)*** 


(4.7578)*** — (2.7803)*** 


Notes: i values are given in the parentheses; * significant at 10% level; ** significant at 5% level; and *** signifi- 


cant at 1% level. 


the demographic factors studied by Leff.? 
Looking at this table, we can draw the fol- 
lowing inferences: 

a) For Group I, the only significant 
variable is the level of per capita income. 
Furthermore, in terms of equation (2), 
even the combined effect of In Dı and 
in D fall short of the coefficient of 
ln Y/N. This is just the opposite of the 


2 The results of equations (2) and (4) are available 
from the author. The results of equation (3) test directly 
the hypothesis that the income elasticity of savings is 
significantly different from unity for the different 
groups. Since Leff also presents the results of this equa- 
tion, it facilitates comparison of our results with his. We 
recognize that the R’s for equation (3) will be biased, 
as pointed out by the referee and Leff, because of the 
presence of Y/N on both sides of equation (3). This 
follows from the fact that S/N =(S/Y)(¥/N). 


results obtained by Leff for the under- 
developed countries. 

b) For Group II, the results are slightly 
different in that now, in addition to the 
level of per capita income, the rate of 
growth of income is also significant. How- 
ever, in so far as the effect of the depen- 
dency ratios is concerned, it still continues 
to be negligible. 

c) For Group III, we get excellent re- 
sults. Here all four variables are highly 
significant and their coefficients have the 
right signs. The effect of the dependency 
ratios is more important than that of per 
capita income. All these results are in full 
accord with Lefi’s findings. Looking at 
equations (7) and (8) in Table 2, we can 
observe that the results of Group ITI, are 
very similar to the results for the three 
groups combined together. 
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d) The income elasticity of savings is 
not significantly different from unity for 
any of the groups. ` 
It is thus clear that the overall results for 
the underdeveloped countries merely reflect 
the savings behavior of countries in Group 
III. Dependency ratios do not appear to 
play any role in the other two groups. Hence 
the failure of the aggregate savings ratio to 
rise in these countries will have to be ex- 
plained by factors other than the demo- 
graphic factors considered by Leff. It should 
be noted here that Groups I and II account 
for more than 50 percent of the countries 
included in the underdeveloped category. 

The above findings do not mean that 
Leff’s hypothesis is completely wrong. It is 
possible that his hypothesis represents an 
inter-group relationship and not necessarily 
an intra-group relationshipfor all the groups.* 
While this interpretation leaves something 
of Leff’s hypothesis intact, still it sheds very 
little light on the failure of the savings ratio 
to rise in the countries of Groups I and II. 

A possible explanation of the failure of 
dependency ratios in the equations for 


3 The managing editor suggested this possibility and 
Iam grateful to him for his suggestion. 


Groups I and II is as follows. When income 
levels are as low as in these two groups, there 
is no margin left for savings. In fact, even in 
the absence of dependents these income 
levels would not provide the minimum level 
of living. Hence, it simply means that people 
are only sharing poverty-—-having two meals 
a day can lead to no more savings than only 
one meal a day. We suggest that demo- 
graphic factors, like the dependency ratios, 
become operative and significant only when 
the per capita income of the working popula- 
tion reaches a level where it can provide 
more than a minimum level of living, thus 
generating potential savings. These poten- 
tial savings can then be prevented from be- 
ing realized by the presence of dependents. 
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Dependency Rates and Savings Rates: Comment 


By Nassau A. ADAMs* 


In a recent paper in this Review, Nathaniel 
Leff concludes, on the basis of an analysis of 
cross-section data covering some seventy- 
four developed and underdeveloped coun- 
tries, that demographic conditions are 
“...a major determinant of aggregate 
savings rates,” that dependency ratios are 
“| ..a statistically distinct and quantita- 
tively important influence on aggregate sav- 
ings ratios,...’? and that “High depen- 
dency ratios—and ultimately high birth 
rates—are among the important factors 
which account for the great disparity in ag- 
gregate savings rates between developed and 
underdeveloped countries” (pp. 893-94). In 
view of the central role which the aggregate 
savings rate has traditionally played in de- 
velopment theory, and in view furthermore 
of the growing concern in the international 
community with the question of population 
growth, the above conclusions linking these 
two issues clearly warrant attention. 

The present note will examine the basis for 
Leff’s conclusions at two levels. First, in 
terms of his theoretical rationale for expect- 
ing such a relationship; second, in terms of 
an analysis of his statistical results. 


I 


So far as theoretical rationale is concerned, 
the point is made that population growth 
typically means high birth rates and hence a 
high proportion of children in the popula- 
tion. And since “[children] . . . contribute to 
consumption but not to production,... 
[they] might be expected to impose a con- 
straint on a society’s potential for savings,” 
(Leff, p. 887). 

There seems to be two main weaknesses 
with this argument. First, it assumes that 
the factors that determine output are inde- 


* Economist, United Nations Conference on Trade 
and Development, New York. The views expressed are 
those of the author only. I am indebted to V. K. Sastry 
for helpful discussion of some of the issues raised in this 
note, as well as for the reference given in fn. 6. 


pendent of the number of dependents for 
which provision has to be made. This need 
not be the case. It may well be that the 
pressure of increased family size on indi- 
vidual motivation and response favorably 
affects productivity and output. As Richard 
Easterlin puts it in a sobering discussion of 
the population issue, “Population pressure 
arising from mortality-reduction may pro- 
vide the spur to work harder, search out 
information, increase capital formation, and 
try new methods” p. 104. This being so, the 
effect of higher population growth rates} 
may well be higher levels of output,? and 
perhaps higher levels of savings and capital 
formation as well to provide for the future 
needs of dependents, and at the abstract 
level of theorizing, it is not at all obvious 
that a negative relationship between these 
variables is to be expected. 

The second weakness concerns the use of 
age fourteen as the cut-off point for depen- 
dent children. In the developed countries, 
or perhaps even in the cities of developing 
countries, this figure may well be appropri- 
ate, but it is totally inadequate in respect to 
farm families in the developing countries, 
most of whose children start to become 
economically useful at age six or seven. And 
since farm families account for the bulk of 
the population of the developing countries, 
the meaning of the analysis for these coun- 
tries is clearly in doubt.? 


1 Resulting, e.g, from mortality reductions ac- 
companied by unchanged high birth rates. 

2 And it may be noted here that among developing 
countries there is apparently a significant positive re- 
lationship between the rate of growth of output and 
the rate of population growth (see the article by John 
Conlisk and Donald Huddle). 

3 It would clearly be absurd to say that a farm child 
of ten years of age contributes to consumption but not 
to production. And since this proposition is the main 
basis for giving economic interpretation to the demo- 
graphic variable (at least that involving child depen- 
dency), this is an important weakness in the analysis. 
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H 


The equations Leff fitted to data for a 
single year, 1964, were of the form: 


(1) 5/Y = f(V/N, 8 Dı, Də) 
where 


S/Y =the aggregate savings ratio 
Y/N =per capita income 
g=rate of growth of per capita income 
(annual average for the preceding 
five years) 
D,=the proportion of population age 
fourteen end below 
D,=the proportion of the population 
age sixty-five and above. 


The rationale for introducing D; is similar 
to that for D,, but it must be noted here that 
this variable has no bearing on the issue of 
population growth, high birth rate, etc., 
which is much emphasized by Leff in his 
conclusions. 

These equations were fitted to data for 
seventy-four developed and developing coun- 
tries grouped together and for forty-seven 
developing countries and for twenty western 
developed countries separately. Leff’s re- 
sults are summarized in Table 1. The 
dependency variables D, and D: appear 
significant in both the equation for all 
seventy-four countries as well as in that for 
the forty-seven developing countries, al- 
though in the latter the proportion of varia- 
tion explained amounts to only 24 percent 


(compared with 57 percent for the all-coun- 
try sample). These results provide the basis 
for Leff’s conclusions. 

There are several problems involved in 
Leff’s interpretation of these results. The 
first point to note is that for the forty-seven 
developing countries, the dependency ratio 
D, varies only between 40-46 percent (and 
D: between 3-5 percent). It seems hardly 
convincing to argue that variations in the 
“dependency” ratio within a range of 40 and 
46 percent could be a major factor account- 
ing for differences in aggregate savings rate. 
But the important point here is that Leff 
presents no argument why the functional 
form 


S/Y = K Y/N, g Dı, D2), 


is the theoretically correct one. In fact his 
arguments lead to the expectation that 
S/Y =f(Y/N, g, Dı) should be just as valid, 
and indeed D, is mentioned almost as an 
afterthought in the development of the 
argument. The fact is, however, that using 
his own data for the forty-seven developing 
countries, and fitting the equation S/Y 
=f(V/N, g, Dı), shows D; to be totally with- 
out statistical significance as an explanatory 
variable. The relevant results are summa- 
rized in Table 2. It appears from these results 
that when D, is introduced as the only depen- 
dency variable, it is without significance. 


4 I am grateful to Leff for kindly making available to 
me his data on which these results are based. 


TABLE 1—REGRESSION COEFFICIENTS: (lIn S/Y DEPENDENT VARIABLE) 














Independent Variables = 
Const R F 

In Y/N In g In Dy ln Dz 

A 1596 .0254 —1.3520 — .3990 7.3439 .5697 25.1604 
(2.8776) (3.2792) (4.6406) (2.5623) (5.7289) 

B 1292 .0227 —1.2297 4455 -2419 4.6685 
(1.8487) (2.8079) (2.7636) (2.1554) 

C -0035 .2589 — .4324 -4916 .4395 4.7245 

(.0296) (1.6228) (1.7099) (2.6547) 





Note: t-ratios in brackets. 


A: All 74 countries; B: 47 developing countries; C: 20 western developed countries. 
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TABLE 2—REGRESSION COEFFICIENTS, 47 DEVELOPING COUNTRIES 








Independent Variables 








- Const, R? 
In S/Y In Y/N In g ln Di In Da ln D3 

(1) ~ 0.0687 0.0771 — 0.45921 3.8889 0.1348 
(0.97) (1.81) (—1.40) (2.74) (0.13) 

(2) 0.1251 0.0894 —0.668 1.9537 0.0993 
(1.64) (1.97) (—0.44) (5.37) (0. 10) 

(3) 0.0678 0.0798 — 0.8036 5.2530 0.1485 
(0.98) (1.90) (—1.64) (2.58) (0.15) 

(4) 0.1230 0.1134 — 1.3753 —0.5462 7.7041 0.2289 
(1.75) (2.66) (=2.87) (—2.50) (3.79) (0.23) 





Similarly for Dz, as well as for D; (defined as 
D,+D,). However when Dı and D: are in- 
troduced together as separate variables they 
become highly significant. But these results 
seem to be a mere statistical curiosity, since 
the data are evidently plagued by multicol- 
linearity, Dı and D: being highly correlated, 
as shown in the correlation matrix of Table 3. 


TABLE 3—CORRELATION MATRIX, BASED ON 
Lerr’s Data ror 47 DEVELOPING COUNTRIES 


(all data in logarithmic form) 











Y/N g Dı D: D; 
S/Y .28 .32 ` —.32 17 — .33 
Y/N 19 —.42 52 —.37 
g —.17 35 — 12 
Dı —.81 -98 
Dz —.70 





Multicollinearity is also indicated by the 
low proportion of variation explained by 
equation (4), i.e., 23 percent, compared with 
the high proportion of D, explained by D, 
and vice versa, i.e., 64 percent.® The insta- 
bility of the coefficients, i.e., the fact that the 
coefficients for D; and Dz change greatly 
when they are introduced together as against 
separately (compare equations (1) and (2) 
with, equation (4)) only emphasizes further 
the problem of multicollinearity in the data. 


ë Thus regression of D, against Dz yields (in log form) 


In Dı = 4.1607 — 0.3322 In Do 


(82.45) (—9.11) R? = 0.64 


And since in the presence of multicollinearity 
the standard error of the regression coeffi- 
cients might be quite misleading,® the fact 
that both Dı and D: appear with low stan- 
dard errors in equation (4) cannot be ac- 
cepted as establishing the statistical signifi- 
cance of these variables. 

It may therefore be concluded that the 
results shown in Leff’s paper are statistically 
unreliable, and that it is therefore quite out 
of the question to.conclude from them that 
dependency ratios, birth rates, population 
growth, etc., are‘important factors affecting 
the aggregate savings rate. More careful 
analysis of the data reveal that they permit 
no such conclusions to be drawn.” 


II 


The major conclusion reached by Leff, 
that “High dependency ratios—and_ ulti- 
mately high birth rates—are among the im- 
portant factors which account for the great 
disparity in aggregate savings rates between 
developed and underdeveloped countries” | 
can now be seen to be entirely unwarranted. 
The fact is that developed countries tend to 
have high savings rates and low birth rates, 
and that for the underdeveloped countries 
the situation tends to be the reverse. This 


§ For a discussion of the problem of interpreting 
standard errors in the context of multicollinearity, see 
the article by Richard Stone. 

7 It is in any event difficult to see how such strong 
conclusions could have been drawn from an equation 
which was only able to explain 23 percent of inter- 
country variations in the savings rate. 
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being the case, by grouping developing and 
developed countries together, birth rates (or 
the corresponding dependency ratios), will 
“explain” differences in savings rates be- 
tween these groups of countries. In fact a 
dummy variable taking the value 1 for 
developed countries and 0 for developing 
countries will serve equally well, as the fol- 
lowing results show.® (Z is the dummy vari- 
able): 


In S/Y = 2.2826 + 0.0481 In Y/N 
(7.717) (.8961) 


(2) + 0.0986 Ing + 0.5019 Z 
(2.6455) (4.3962) 


R? = 0.56 


The results here closely parallel Leff’s equa- 
tion (3); the proportion of variation ex- 
plained is approximately the same (56 per- 
cent), and the role played by the dummy 
variable corresponds to that of the depen- 
dency variable in his equation, the level of 
significance being approximately the same 
for both variables.® 

From these results it is hardly possible to 
argue that the birtk rate is an important fac- 
tor affecting differences in savings rates. 
Clearly a host of factors determine birth 
rates, and these are evidently highly cor- 
related with the level of development, per 


£ Based on Leff’s data for seventy-four developed and 
underdeveloped countrizs. 

? These results follow from the fact that developed 
and underdeveloped countries form two clusters, the 
dependency ratio (Dı) ranging between 24-31 percent 
for the former and for the latter between 40-46 percent. 


capita income, etc. A host of factors also 
determine savings rates, and these are also 
evidently correlated with the level of de- 
velopment, per capita income, etc. To group 
developed and developing countries together 
and show an inverse relationship between 
savings rates and birth rates hardly provides 
a basis on which to draw conclusion about 
economic phenomenon. And as we have 
seen, the relationship breaks down when the .. 
analysis is confined to the developing cojin-* 
tries. And this does not seem to be merély a 
statistical phenomenon. As was argued 
earlier, any economic relationship between 
birth rates (or child dependency ratio) and 
the aggregate savings rate can only bea very 
tenuous one, and it would seem rather far- 
fetched to suppose that amidst the welter of 
factors that undoubtedly affect intercountry 
difference in aggregate savings, this could be 
strong enough to be statistically significant. 
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Dependency Rates and Savings Rates: Reply 


By NATHANIEL H. Lerr* 


My paper presented data on two ques- 
tions relating to the determinants of interna- 
tional savings rates. First, it showed that 
both in developed and in less developed 
countries, cross-section analysis did not 
indicate the level of per capita income to be 
an important determinant of S/F. Second, it 
showed that both for the overall sample of 
seventy-four countries and within the sub- 
sets of more developed and less developed 
countries, dependency rates are a significant 
factor influencing aggregate savings rates. 
In their comments, Kanhaya Gupta and 
Nassau Adams raise a number of questions 
concerning these results, especially as they 
apply to the less developed countries. I will 
reply to their comments in sequence. 


I 


Gupta has grouped the observations for 
the less developed countries according to 
their level of per capita income, and esti- 
mated equations with in S/Y as the de- 
pendent variable. His estimates indicate 
that for the two lowest income groups of 
countries, neither the level of per capita in- 
come nor the dependency rates is a significant 
determinant of aggregate savings rates. I 
doubt that this result is due to the explana- 
tion which Gupta proposes: that at low in- 
come levels, “no margin is left for savings.” 
W. A. Lewis long ago pointed out some of 
the fallacies of this argument (p. 346 f.). 
Indeed, one might expect that at low income 
levels, both the precautionary and the fu- 
ture-income motives for saving and invest- 


* Associate professor in the Graduate School of 
Business, Columbia University. I have benefited 
from discussions with Jacob Merriweather, M. Ishaq 
Nadiri, and Maurice Wilkinson in the preparation of 
this reply. They bear no responsibility for its contents. 

1 I confine my discussion to the results which Gupta 
presents for equations with S/Y as the dependent vari- 
able because the equations with S/N as the dependent 
variable are derived from the S/F equations, and con- 
tain no independent behavioral information. As noted 
in my paper, S/N=S/Y-Y/N. Consequently, given 
Y/N, S/N is determined by S/Y. 


ment would apply with special force.? Ra- 
ther, I suspect that the results presented by 
Gupta for the countries of Groups I and II 
may reflect the estimation bias introduced 
in these small samples by errors in measure- 
ment, both in the dependent and indepen- 
dent variables. Such errors might be especi- 
ally severe in the poorest countries because 
of the difficulties of estimating the income 
and savings generated in agriculture, which 
are proportionately larger in these countries. 

In any case, the crux of Gupta’s comment 
is that the overall results for the underde- 
veloped countries, which indicate the im- 
portance of the dependency variables, 
“merely reflects the savings behavior of 
countries in Group ITI.” An obvious way to 
establish this proposition rigorously would 
be a test of covariance such as that proposed 
by Gregory Chow. Gupta presents no such 
results. However, I have computed the F- 
statistics to test for the equality of the regres- 
sion coefficients as between the estimates for 
the forty-seven country set and the esti- 
mates for the countries of Groups I, IJ, and 
III. The F-ratios are, respectively: 0.72, 
0.53, and 0.45. Since the critical value of 
F (5, 37) is 2.47 at the .05 level, we cannot 
reject the null hypothesis that the subsets 
are part of the same regression structure as 
the entire sample.’ Thus, contrary to 
Gupta’s assertion, these countries belong 
statistically to the same regression structure 
as the estimates for the entire set of less 
developed countries, and the overall esti- 
mates apply also to them. 


2 Tt is also not at all certain that rates of time pre- 
ference for countries vary inversely with levels of per 
capita income. See the discussion in Leff (pp. 618-20}. 

3 The F-statistics cited in the text were computed 
from equations in which Ix Y/N, In g, ln Dı and ln De 
were specified as the independent variables. If In Ds is 
substituted for the other dependency variables, the re- 
sults of the Chow test are similar. The F-statistics for 
the three groups are respectively: 1.10, 0.22, and 0.29. 
Similar results of statistically insignificant F ratios 
were obtained when the Chow test was applied to equa- 
tions estimated with Ix S/N as the dependent variable. 
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Il 


Adams raises a number of other questions, 
both analytical and statistical. He states 
that it “seems hardly convincing to argue 
that variations in the dependency ratio 
within a range of 40 and 46 percent [in the 
less developed countries] could be a major 
factor accounting for differences in aggre- 
gate savings rates.” That, however, is some- 
thing to be settled after considering the data 
rather than asserted ex cathedra. He also 
suggests that I presented no theoretical 
justification for estimating equations in 
which both D,, and Dz are specified. The dis- 
cussion on pages 887-89 of my paper, how- 
ever, explains why both of these variables are 
theoretically relevant. Furthermore, as I 
will show below, his estimates of equations 
omitting one or the other of the dependency 
variables are biased by a serious error in 
specification. 

Before discussing the statistical issues, 
however, let us consider Adams’ analytical 
points. He suggests that the pressures of in- 
creased family size on individual motivation 
may raise productivity and output in less 
developed countries. This argument suffers 
from two weaknesses. First, it seems to 
imply that in the absence of larger family 
size, families will persist in sub-optimizing 
household allocational decisions. This goes 
against the abundant evidence which has 
accumulated concerning the economic ra- 
tionality of micro-decision making in the 
less developed countries. One can, of course, 
argue the existence of household slack or 
leisure which, with larger family size, will be 
allocated to productive activities. We must 
distinguish, however, between the motiva- 
tion and the capacity for such a response. In 
particular, as has often been noted, children 
are a time-intensive commodity (see Gary 
Becker). Apart from their simple consump- 
tion needs, the care of children involves large 
additional demands on household time and 
energies. Consequently, contrary to Adams’ 
assertion, larger family size may have a 
debilitating effect, and reduce the capacity 
“to work harder, search out information, 
increase capital formation, and try new 
methods.” At the least, higher dependency 


rates might be expected to lower the partici- 
pation rate of women in the labor force.‘ 

Adams also notes the difficulties involved 
in using age fourteen as the cut-off point for 
computing the dependency ratio Dı. To 
avoid some degree of arbitrariness in estab- 
lishing a cut-off point, however, would re- 
quire considerable knowledge concerning 
labor-force participation and worker pro- 
ductivity by age-cohort in the sample of 
seventy-four highly varied economies. In the 
absence of such data, I preferred to use a 
uniform procedure for all countries, and 
worked with the conventional demarcation 
point for the child dependency rate, age 
fourteen. Moreover, even if a fraction of the 
population aged fourteen or less does partici- 
pate in the labor force in the less developed 
countries, their contribution to output is 
probably much less than the productivity of 
adults because of their inferior experience 
and strength.® It is striking that despite the 
obvious simplifications of the methodology 
and the rough nature of the data used, the 
effects of dependency rates on savings rates 
showed up so clearly in the equations esti- 
mated, both for the sample of seventy-four 
countries considered as a whole, and in the 
subsets of more developed and less developed 
countries. 


Il 


Noting the high correlation between In D, 
and in D for the set of forty-seven less 
developed countries, however, Adams sug- 
gests that because of multicollinearity, the 
results presented in my paper are a ‘“‘mere 
statistical curiosity.” We will examine below 
the possible bias introduced by multicol- 


4 The empirical evidence which Adams mentions from 
the study by John Conlisk and Donald Huddle, ac- 
tually goes counter to his hypothesis. As discussed 
below, the correlation Adams cites indicates that in 
this sample, population growth was associated with a 
less than proportionate increase in the rate of growth of 
per capita output. 

5 Detailed data available for one less developed 
country, Mexico, do not indicate a high participation 
rate for the population aged fourteen or less. In 1960, 
the labor force participation rate for the cohort aged 
ten to fourteen years was only 15 percent. This rela- 
tively low rate obtained even though approximately 
52 percent of the total labor force was in agriculture. 
See the study by El Colegio de Mexico (pp. 162, 175). 
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linearity. First, however, we should note 
that there is a straightforward way of 
clarifying this issue. In the equation where 
the total dependency burden, D; (= Di+ Do), 
is specified, the possible problem of collinear- 
ity which Adams raises does not arise. Con- 
sequently the estimates for equations speci- 
fying in D; become of central importance in 
resolving the question of the effects of de- 
pendency conditions on savings rates. 

My paper (p. 890) presented the results of 
such an estimate using the observations for 
all seventy-four countries. The regression 
coefficient for In D; was —1.5, with a /-ratio 
of 4.9 and a bela weight twice as high as 
those for the other variables specified. 
Adams estimated a similar equation for the 
sample of forty-seven less developed coun- 
tries. However, the results which he reports 
for this equation (equation (3) of his second 
table) present some difficulties in interpreta- 
tion. Perhaps because of an imprecise com- 
puter program (see J. W. Langley), his re- 
sults differ considerably from the estimates 
of the same equation using the same data, 
which Gupta reports. They also differ from 
the estimates which I obtained using three 
different computer programs.’ 

Adams reports a regression coefficient for 
ln D; of —.8036, with a f-ratio of 1.64 and an 
R? for the equation of .1485.8 By contrast, 
estimating the same equation with the same 
data, Gupta reports a regression coefficient 
almost twice as large, — 1.55, with a ¢-ratio 
of 3.71, and an R? for the equation of .410. 
My results for the significance of the coeffi- 
cient on in D3, obtained with three different 
computer programs, also indicated statistical 
significance above the .05 level. Thus the 
estimates for the equation in which In D; 
was specified, and in which possible bias be- 


§ Gupta kindly made available his results for this 
equation. 

7 The computer programs which I used in estimating 
these equations were the NBER Stepwise Regression 
Program; MIAWOLS, written by M. Norman; and 
RAPE, for which the programming was done by W. J. 
Raduchel. 

8 A word on the critical {-values is in order here. Since 
we have definite theoretical expectations concerning 
the sign of the coefficient on the D variables, a one- 
tailed ¢ test is appropriate. With 40 degrees of freedom, 
the critical values of fat the .05 and .1 significance levels 
are, respectively, 1.684 and 1.303. 


cause of collinearity between in D, and in D, 
is not present, confirm the significance of the 
dependency burden as a factor accounting 
for the variance in the aggregate savings ra- 
tio in less developed countries.’ 

More generally, returning to the equations 
in which Ix D, and in D, were specified to- 
gether, Adams seems to consider that the 
presence of a high simple correlation be- 
tween two independent variables ipso facto 
results in valueless estimates because of 
multicollinearity. If multicollinearity biased 
the estimates of the equation in which in D, 
and Im Ds are specified together, however, we 
would expect that the estimates for these 
variables would lose their minimum vari- 
ance properties, and the standard errors of 
these coefficients would increase. As seen in 
equation (4) of Adams’ second table, how- 
ever, precisely the opposite occurs: the l- 
ratios of the variables vise in the equation in 
which both Jz D, and in D: are specified to- 
gether. 

Finally, we should note that omission of 
the theoretically relevant, collinear variable 
will bias parameter estimates (Carl Christ, 
pp. 388-89, D. E. Farrar and R. F. Glauber, 
p. 106). This seems to be exactly what hap- 
pened with Adams’ equations in which he 
specified ¿n D, without lm Dz, and vice versa 
(equations (1) and (2) of his second table). 
This specification error (as well as the pos- 
sible effects of imprecision in his computer 
program) may explain the relatively poor 
performance of Adams’ equations in which 
ln D, and.ln D, were employed separately.!° 
Given the strong covariance between Iz Di 
and in Ds, it is not surprising that their co- 
efficients change when one of these variables 
is omitted as compared with the equation 
when they are specified together. 


? Adams may have been misled by an unreliable com- 
puter program. Still, he seems a bit cavalier in dismiss- 
ing as “without significance” a coefficient which his 
own results indicate to have a “ratio of 1.64, significant 
at a confidence level very close to .05. 

10 Adams indulges in something of an overstatement, 
however, when he says that when D; is specified without 
Daz, it is “totally without statistical significance as an ex- 
planatory variable.” The é-ratio he presents (equation 
(1) of his second table) shows D; to be significant at the 
10 percent level. As Kenneth Arrow has emphasized, 
dismissing results which are significant at this level may 
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IV 


Adams also raises the issue of possible 
spurious correlation in the estimates relating 
to the sample for all seventy-four countries. 
That is, high dependency rates might be 
only a proxy variable for the general com- 
plex of conditions which comprise economic 
underdevelopment. I discussed this possi- 
bility in my paper (p. 891). To test for the 
possibility that the estimates showing the 
significance of the dependency variables 
were not simply picking up a “cluster 
effect,” between the more developed and 
less developed countries, I estimated sepa- 
rate equations for the subsets of these coun- 
tries. The results, presented in my paper, 
indicated the significance of the dependency 
variables within both subsets of countries. 

In any case, the equation which Adams 
estimated with a dummy variable is hardly 
an adequate test for spurious correlation. A 
more appropriate way to test for the effects 
of dependency rates on savings rates—quite 
apart from the effects of the general com- 
plex of underdevelopment—would have 
been to specify the dependency variables 
logether with the dummy variable to see if 
they retain their statistical significance. The 
results of an equation with this specification 
are presented below. A dummy variable was 
specified which took the value of 1 for the 
underdeveloped countries and 0 for the more 
developed countries. Student é-ratios are in 
parentheses, and the deta weights are under- 
neath, in brackets. 


(1) In S/Y = 6.656 — .398 dummy 


(5.47) (3.21) 

+ .083 In Y/N 
(1.54) 

[.205] 

+ .023 ng — .971 In Dı — .394 In D, 
(3.11) (3.26) (2.70) 
[.233] [.573] [.505] 

R? = .621 F = 24.9 


The t-value of the dummy variable is sig- 
nificant above the .01 level. This indicates 





lead to Type I error and a costly loss in valuable in- 
formation. 


that, not surprisingly, other features of un- 
derdevelopment aside from dependency con- 
ditions influence aggregate savings ratios. 
But the coefficients on in D; and In Dy also re- 
tain their statistical significance above the 
.01 level. And while introduction of the 
dummy variable reduces the magnitude of 
the regression coefficient for In D, (and for in 
Y/N) as compared with the estimates (pre- 
sented in my paper), for the equation with- 
out the dummy variable, the elasticities and 
the beta weights of the dependency variables 
continue to be very high.!! Thus, contrary to 
Adams’ assertion, equation (1) indicates 
that even when we control for other features 
of underdevelopment, dependency ratios are 
still important in accounting for the lower 
savings rates of the less developed countries. 


v 


Adams quotes a study showing a positive 
correlation between the rate of growth of 
output and the rate of population growth in 
developing countries. Adams might have 
noted, however, that the correlation he cites 
is between the rate of population increase 
and the rate of growth of aggregate rather 
than of per capita output (see Conlisk and 
Huddle, pp. 246-47). In fact, the elasticity 
of the aggregate growth rate with respect to 


u Equation (1) was estimated with the observations 
for seventy-four countries, in order to permit compari- 
son with Adams’ results, which included all seventy- 
four countries. It is not clear, however, how to classify 
the observations for the seven Communist countries in 
this developed/underdeveloped dichotomy. Excluding 
the observations for those countries and reestimating 
equation (1) for the forty-seven less developed countries 
and the twenty developed countries gave the following 
results. The ¢ratios are in parentheses and the beta 
weights are underneath, in brackets. 

In S/Y = 6.417 — .270 dummy + .118 in Y/N 
(4.95) (4.98) (2.02) 
[411] 
(1a) + .023 In g — .988 In Dy — 378 In De 
(3.12) (3.20) (2.46) 
[.183] [.444] [.367] 
R = 579 F = 19.2 


This equation, which avoids the possible difficulties 
which may arise in the classification of the Communist 
countries, shows even more strikingly the effects of the 
dependency variable, even when the dummy variable is 
specified. 
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the rate of population increase in this sample 
was less than unity (0.69).!? This result indi- 
cates that for this sample, higher population 
growth was associated with a Jess than pro- 
portional rate of increase in the growth of 
per capita GNP. 

In any case, my paper related to savings 
rates rather than growth rates. The results 
implied that if it were not for the high de- 
pendency rates induced by high birth rates, 
less developed countries might be able to 
achieve higher savings ratios. This might 
make possible higher rates of investment 
and growth than they would otherwise at- 
tain. In addition, they could finance a larger 
share of their investment with domestic 
savings rather than be dependent on foreign 
capital inflow, with its sometimes unwel- 
come side effects (see K. B. Griffin and J. L. 
Enos). Some views of development indeed 
stress precisely the capacity for autonomous 
economic progress, independent of the need 
for foreign resource flows. In this context, 
the term “dependency rates” takes on new, 
and broader meaning—dependency vis-a-vis 
the capital-exporting countries. 
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A Property of a Closed Linear Model of Production: Note 


By Davip Levuari* 


In a recent communication in this Review, 
Thomas Finn asserts that in a sufficiently 
well-behaved von Neumann model of pro- 
duction, the efficiency frontier tends to 
“flatten-out” as time goes on. He presents a 
graphic proof of this theorem. This proof is 
incomplete. The gap in the proof is the argu- 
ment on page 534 of Finn’s communication, 
“..,. the sequence of points a1, a@,..., 
cannot include a point that has coordinates 
greater than those of a* (i.e., a, cannot be 
farther than a* from the origin) because we 
know that \C-#F, cannot be convex to the 
origin. Therefore we know that the distance 
between a, and a* converges to zero as t ap- 
proaches infinity.” The fact that a* is an 
upper bound of the monotonic sequence of 
points a, does not prove that a* is the limit 
of this sequence. A monotonically increasing 
bounded sequence has the least upper bound 
as its limit but it has not been proved that a* 
is, in fact, the least upper bound. I have tried 
to find a counter example that would fulfill 
all of Finn’s assumptions and particularly 
his assumption that distinct points on the 
efficiency frontier Fz must come from distinct 
input bundles. I was unable to find one that 
fulfills this assumption and thus it is still 
unknown to me whether the theorem stated 
is right or wrong. 

In the following comment I would like to 
discuss the validity of the theorem for the 
general Closed Linear Model of Production. 
The flattening out property of successive 
transformation or efficiency frontier curves 
has been proved by E. Drandakis for the 
case of no joint production. The assumption 
“no joint production” is sufficient to assure 
that the asymptotic frontier is a hyperplane 
in any closed convex linear model in which 
the von Neumann ray is unique and the 
turnpike theorem holds. This is also dis- 
cussed by J. R. Hicks in “The Story of a 
Mare’s Nest” and there he poses the prob- 
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lem ‘‘to find out how much would be left of 
it (the flattening out) if the ‘no joint 
supply’ assumption were partially relaxed.” 
An answer to this question is not given in 
the present comment and one still wonders 
whether non-joint production is also a neces- 
sary condition for the flattening to occur. 

In the present note we support Hicks’ 
assertion that the theorem does not hold for 
the general case of joint production and we 
show that there exists one class of well- 
behaved closed von Neumann models of 
production—interesting in their own right— 
where this property does not hold (how- 
ever, they do not possess the property that 
distinct points on the efficiency frontier 
come from distinct input bundles). In this 
example the normalized efficiency frontiers 
in successive time periods coincide with one 
another. One wonders to what extent the 
example given below is exceptional. To 
answer this question, one would have to give 
a complete characterization of those dy- 
namic models which do exhibit the property 
that their efficiency frontiers (in successive 
time periods) tend to hyperplanes. Here, a 
characterization will not be attempted. 

Denote by S, the vector of outputs pro- 
duced at time t using the inputs Si, at time 
t~—1. 

The transformation of inputs into outputs 
is assumed to obey the following simple rela- 
tion: g(S:) =f(Sta) where g and f are homo- 
geneous of the first degree and have the ap- 
propriate convexity-concavity properties 
(i.e., f is concave and g is convex). Both f and 
g are assumed differentiable. This is a com- 
pletely well-behaved case. 

The conditions for intertemporal effi- 
ciency are derived by maximizing one com- 
ponent of Sti given Sj. and the rest of the 
components of St41, that is by maximizing 
ECS) =f(St) subject to g(Si) =f(Si). Us- 
ing Lagrange multipliers, we get that the 
condition for this is fs; tugs,=0,7=1,..., 
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n where Si is the ith component of S;. By 
division: 


fst gs ; ; 2 

fsi gsi oJ ? J 
This is the familiar condition that the mar- 
ginal rate of substitution of inputs should 
equal their marginal rate of transformation 
as outputs. Using the homogeneity of f and g 
these equations are just sufficient to deter- 
mine the unique ray of efficiency. As one ex- 
pects, this ray is the von Neumann ray. In 
this case, we have the special feature that 
the economy is always on the turnpike (ex- 
cept in the initial and final stages).! Since 


1To see that this is really the Von Neumann ray’ 
assume a balanced growth situation; 


S 
St = ASt or A= SD) 
, g(st) 
Maximizing A, we obtain: 
fs f : 
— = i=l, sn 
fi g 


Using again the homogenity of the functions involved, 
we find that we have n—1 independent equations de- 
terming the ratios of the Sj or the ray in which: 


fot ji 


i i 
si Esi 


we always start on the same ray, the shape 
of the normalized efficiency frontiers is al- 
ways g(S+) =C where C is some constant de- 
pending on f for all t. For example, if the 
relation is 


VET F EF = (Sa) + (Seu) 


the shape of the efficiency frontier will be a 
quarter of a circle for all t. 

It is still a puzzle to me whether Finn’s 
theorem can be shown to be wrong also in 
other cases where the efficiency frontiers do 
not overlap. 





This obviously describes the same rays as the equa- 
tion in the text. Thus the condition of intertemporal 
efficiency implies that the economy is always on the 
von Neumann ray. 
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Economics of Production from 
Natural Resources: Comment 


By Ricuarp F. FULLENBAUM, Ernest W. CARLSON, AND FREDERICK W. BELL* 


In a recent issue of this Review, Vernon 
L. Smith advanced a general model of the 
economic aspects of production from natural 
resources. Unfortunately, Smith makes a 
number of unsound assumptions and metho- 
dological errors in formulating his general 
model of natural resource exploitation. We 
shall show, using commercial fishing as a 
particular example, that the structure of 
Smith’s model leads to absurd conclusions. 
In addition, we shall develop the correct 
specification for the competitive recovery of 
a fishery resource. 


I. Misspecification in the Smith Model 


Smith attempts to develop his theory of 
production from natural resources by speci- 
fying a cost function. In the case of commer- 
cial fishing, Smith states that... “The 
most natural general hypothesis about total 
operating cost for the individual fisherman 
requires it to be an increasing function of the 
‘vessel’s catch rate, x, but a decreasing func- 
tion of fish population, i.e., 6=¢(x, X), with 
$1 =06/dx>0, and ¢2.=0¢/0X <0” (p. 413). 
He then formulates the following cost func- 
tion for the fishing firm, 


(1) C = o(x, X, K) + # 


where C=total cost per unit of time; x 
=catch rate per vessel per unit of time; 
X= fish population; K =both the number of 
homogeneous firms (vessels) and a measure of 
the real capital stock in the industry; ê 
=minimum return. necessary to hold the 
vessel in the industry. As we shall see, the 
specification of (1) leads to unreasonable 
results. Actually, total cost per unit of time 
for any fishing firm is not a direct function 


* The authors are economists with the Division of 
Economic Research, Bureau of Commercial Fisheries, 
U.S. Department of the Interior. The comments in 
this article do not necessarily represent the official posi- 
tion of the U.S. Department of the Interior. 
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FIGURE 1. EXPLOITATION 


of x, X, and K. Rather, total cost per firm 
per unit of time in long-run equilibrium is 
merely dependent upon factor prices. That 
is, total cost for the fishing firm in the long 
run is not explicitly influenced by output or 
x.t This is true since the output or catch rate 
per vessel, x, is determined by stock and 
technological externalities, e.g., x=g(X, K). 
Assuming # represents the rate of return 
necessary to hold all factors in the fishing 
firm, the total cost per unit of time for the 
firm is simply equal to #. Total long-run in- 
dustry cost is then equal to Kê. Thus, aver- 
age cost per unit of output, AC, for both 
firm and industry is given by, 


Kt t & 
(2) AC = — = — = 
Kx =v g(X,K) 


Smith has unknowingly introduced a tech- 


1 For example, the northern lobsterman (or any 
other fisherman) will make the same expenditures per 
unit of time (ie., fuel, bait, labor, interest, and in- 
surance costs) regardless of the number of lobsters 
found in his traps. The number of lobsters caught de- 
pends on aggregate fishing effort which is beyond the 
control of the lobsterman. When we double the number of 
lobstermen exploiting a given fishery per unit of time, the 
total cost per unit of time is doubled, irrespective of what 
happens to catch rates. 
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FIGURE 2. EXTINCTION 


nological externality in the form of a market or 
pecuniary externality.? The basis of this mis- 
specification stems from an apparent con- 
fusion between a short-run and long-run 
‘model of fishery exploitation. In the long 
run, any adjustments in the industry will be 
made in the number of homogeneous operating 
units, and not in the number of days fished 
per boat. However, a change in the number 
of units of time fished does not change total 
cost per vessel per unit of time fished. Sec- 
ondly, if there is a variability in factor inputs 
per firm per unit of time—nowhere men- 
tioned by Smith—then K is no longer a 
unique measure of the number of homo- 
genéous vessels. His model must be corrected 
to eliminate these methodological errors 
since, as we shall see, they lead to untenable 
results. 


2 Put differently, our objection to Smith’s model 
revolves about his cost specification and the manner in 
which he introduces the technological externality. In 
his system, the marginal cost of K (i.e., marginal cost 
of additional factors) is given by 

ðaKC ð a, Kôp a 
1) — = — [K¢(e, K, X) +K r| = — 
M Se = Gp lKe@ KX) +K a]=S tet 
However, the properly specified marginal cost function 
for factors is 


@) — a 


In (1’), the marginal cost of K depends upon K. How- 
ever, the relationship between total cost and K is 
strictly linear and homogeneous, i.e., the opportunity 
cost of inputs is assumed unaffected by the expansion 
of the exploiting industry, and thus, the marginal cost 
` of inputs is constant. 


II. Competitive Recovery of a 
Fishery Resource 


In this section, we shall present the clas- 
sical system of commercial fishing behavior 
developed by Anthony Scott, H. Scott Gor- 
don, J. A. Crutchfield and Arnold Zell- 
ner, and illustrate its usefulness by a quadra- 
tic example. At various points, comparisons 
will be made to show the erroneous nature 
of Smith’s model. The general model (3)—(8) 
for the commercial fishing industry may be 
expressed as follows:? 


(3) cas = f(X, Kx) 

dt 
(4) Ke = Kg(X, K) 
(5) KC = Kô 
(6) an = pKx — KC = pKg(X, K) — Kit 
(7) Tegs ifm >0 

dt 

ôr, ifr <0 


where p=price, =pure profit, 6, and ô: are 
the rates of entry and exit of capital, respec- 
tively. All other variables are defined above. 
In the above system, (3) is the biological 
growth function, (4) is the industry produc-. 
tion function, (5) is the industry cost func- 
tion, (6) is the industry profit function, and 
(7) is the industry entry function. The 
equilibrium condition for the industry 
(7 =0) may be formulated as follows: 








(8) = are 


R(Kx) is the revenue function for the indus- 
try. As shown in (4), the only way the vari- 
ables X and K enter the profit function is 
through their respective impact upon the 
vessel catch rate, x. 

Let us now specify a quadratic example of 
the classical system which assumes no crowd- 
ing externalities, i.e., d%/O0K=g.2=20. First 
we have a quadratic growth function or 


3 The more general model should include mesh con- 
siderations. Since Smith does not deal with this in his 
article, we shall abstract from mesh considerations in 
formulating our model. 
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dX 
(9) -— = aX — bX? 
dt 


With exploitation of the fishery population 
by man, (9) becomes 


dX 
(10) T = aX — bX? — Kx 


Thus (10) is a particular specification of (3). 
Under a steady state assumption (i.e., equi- 
librium between population growth and man- 
made mortality), dX/di=0 and (10) be- 
comes, 


(11) Kx = aX — bX? 


Next, let us assume that the rate of loss to 
the population because of fishing is propor- 
tional to the number of firms (rK).4 Multi- 
plying the rate of loss because of fishing 
times the population, we have an industry 
production function or 


(12) Kx = rKX 


Substituting (12) into (11) and solving for K 
in terms of X, we have 


(13) K= eat (a — bX) 
r 


Therefore, the steady state relationship be- 
tween K and X in (13) is inverse and linear. 
While linearity is not absolutely necessary, 
the following is, dK/dX <0. 

The negative relationship between K and 
X is reasonable since increases in fishing 
effort or K will, celeris parabus, always reduce 
the size of the stock. The inverse relation has 
been theoretically developed by M. Graham, 
M. B. Schaefer, T. I. Baranov, and R. J. H. 
Beverton and S. V. Holt and empirically 
verified by Schaefer, Beverton and Holt, 


‘This implies a linearly homogeneous production 
function, holding the biomass constant. However, the 
use of an industry production function, which reflects 
crowding externalities and thus decreasing returns 
with respect to the number of boats, e.g., 


(3) Kx = rKeX, O<a<i 
would not change any of our conclusions and would 


even be more realistic. Nonetheless, (12) was used 
because of its traditional role in the fishery literature. 
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FIGURE 3. NON-EXPLOITATION 


and L. Van Meir. The inverse relation be- 
tween X and K is one of the most fundamen- 
tal laws of fishery population dynamics. 
Smith’s Figure 3a is erroneous since it shows 
a positive relation for F(X, K) =0 between K 
and X below some value of X. This is logical 
and biological nonsense. Increasing the num- 
ber of vessels, or K, cannot increase the size 
of the biomass in any range. Smith’s error is 
directly traceable to the misspecification of 
the cost function and its use in deriving the 
relation between X and K.5 

Assume a total revenue function (as does 
Smith) for the industry as follows (i.e., con- 
stant selling price), 


(14) R(Kx) = pKx 


and a properly specified total cost function 
for the industry, 


(15) KC = Kê 


or the number of vessels multiplied by their 
opportunity cost, #. The profit function be- 
comes 


(16) w= pKx — Ki 


5 Tn particular, one could derive the curve F(X,K) =0 
in the following manner. Assume a specified profit func- 
tion for the fishing firm which has in it the type of cost 
function used by Smith. Taking the first partial with 
respect to x and setting equal to zero, one may derive 
an expression for «in terms of K and X, say x=w(X,K). 
Then, under the assumption that dX/dt=0, we have 
0=f(X)—Kw(X,K). The latter then is the implicit 
function F(X,K)=0, which may be solved in terms of 
K as a function of X. 
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FIGURE 4 


Competitive equilibrium is defined as a zero 
profit position or 


(17) 0 = pKs — Kê 


Since Kx=rKX, we may substitute in (17) 
and derive the equilibrium population with 
zero profit 


(18) xa 

br 

Equation (18) has the important property 
that the limit as ġ approaches œ, X—0, and 
as price approaches 0, X approaches its 
natural upper limit. In (18) the population, 
X, increases with increases in the supply 
parameter @ or fishing costs. When (18) is 
combined with (13), we can simulate 1) ex- 
ploitation of the fishery resource, 2) non- 
exploitation, and 3) extinction as a lower 
limit to equation (18). Which of these three 
cases obtains depends upon the parameters 
È, #, and r. These cases are shown in Figures 
1-3. 

The classical model can be adjusted to 
show extinction as a dynamic result. Assume 
that price is not parametric to the individual 
fishery, but rather that # is a linear function 
of Kx (quantity), so that total revenue is 
quadratic in Kw. Figure 4 shows one possible 
set of curves and possible dynamic path. If 
we start at C and follow the dashed line, ex- 
tinction (point D or F) is possible, even 
though point H is a static equilibrium posi- 
tion. 


III. Comparative Policy Implications 


Because of the nature of Smith’s cost 
function, he reaches some absurd conclusions 
in his discussion of sole ownership versus 
competition. Let us assume that price is 
constant to the individual fishery. Assume 
further that there are no crowding externali- 
ties, i.e., Cz=0. Thus, Smith postulates the 
Lagrangian function for the sole owner as 


(19) y = pKx — KC(a, X, K) + CX, Kx) 


Differentiating (19) with respect to K, X, 
and x, we find that 


(20) p=Ci +A 


where \=KC./f’. If we want to obtain the 
sole ownership result, i.e., social marginal 
cost pricing, within a competitive free-access 
situation, a per unit of catch extraction fee, 
U=, should be imposed upon each fisher- 
man. Under the assumptions of Smith’s 
model C, <0, and to the right of a population 
consistent with maximum sustainable yield, 
f’ <0. While Smith “proves” that under sole 
ownership, profit maximization guarantees 
exploitation of the biomass at the level at 
which f’ <0, the latter result does not neces- 
sarily follow in perfect competition. Suppose 
that with free exploitation, we are operating 
at X*, the population at which total cost is 
equal to total revenue and that X < X*< X", 
It then follows that f’>0, and \<0. At 
worst this implies a subsidy to a fishery 
which from an economic and biological point 
of view has been too intensively exploited.® 
At best, it demonstrates the lack of general- 
ity and lack of flexibility of Smith’s ‘“gen- 
eral” model.” On the other hand, the classical 


ê Overexploitation from a biological point of view 
usually refers to the reduction of the fishery population 
below that consistent with maximum sustainable yield. 

7 An anonymous referee has pointed out that 1) 
when f’>0, Smith’s tax does not apply because a suf- 
ficient condition for profit maximization for the sole 
owner requires f’<0; and 2) that if f’>0 in a purely 
competitive situation it is necessary to reduce fishing 
until the biomass is restored to its optimal level with 
f{'<0 and then to levy the tax mentioned by Smith in 
order to internalize social cost. Three comments seem 
appropriate. First, irrespective of the sign of f’, a tax 
will reduce fishing effort! Thus, the imposition of a tax 
does not depend upon the second-order conditions for 
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theory can define a tax which depends upon 
the parameters but not the slope of the bio- 
logical growth function. For example, as- 
sume sole ownership and the profit function 
as defined in (16). Maximizing (16) subject 
to the constraint that dX /dt =0, is identical 
to taking the inverse of (13), K~}(X), sub- 
stituting in (12), finding Kx in terms of K 
alone, and then substituting back in (16). 
Thus, the profit function is specified solely 
in terms of K: 


parK pr? K* 
b b 


Differentiating (21) with respect to K, set- 
ting equal to zero, we find 


A 





(21) T ~ 


` 


(22) K* = — ~ —— 


K* reflects the number of boats per unit of 
time consistent with marginal cost pricing.® 
Within the context of a purely competitive, 
free-access situation a tax per boat (7) may 
be imposed so as to attain K*: 


PK*x* — K*t 
— = frt —# 
K* 


A 


ar T 








T: = 
(24) 


Fæ 2 


When (24) is added to # as an element of 
cost per firm, equation (21) becomes: 





a profit maximum. Secondly, the restriction of fishing 
per se is a necessary and sufficient condition for a social 
optimum. If the optimal biomass, X*, is attained 
through the restriction of fishing, then the optimal 
fishery catch K*x*, will also be reached and there is no 
need for a tax. Thirdly, within the structure of Smith’s 
model zt is possible that somewhere beyond MSY the 
amount of real capital exploiting a fishery is smaller 
under pure competition than under sole ownership. 
Then, the model requires an increase in the number of 
vessels in order to attain the sole ownership result; 
however, dynamically, this would move the biomass 
further away, not closer, to its optimal level! Thus, in 
any event, Smith’s tax is meaningless. 

8 The solution in (22) may also be obtained by setting 
price ($) equal to marginal cost, so that: 


w’) 5 = MC = —— 


This yields the identical expression for K*. 


Setting (25) equal to zero and solving for K 
we obtain the same solution as in (22). The 
tax per vessel does not depend upon the slope 
of the biological yield function; rather, it is 
positively related to the demand and supply 
parameters, ĝ and r, respectively, and in- 
versely dependent upon the opportunity cost 
per vessel. In addition, the tax, given the 
type of externalities assumed, will always be 
positive. 

Thus, we have shown that the classical 
theory of commercial fishing is still on a firm 
foundation. 
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Economics of Production from Natural Resources: Reply 


By VERNON L. SMITH* 


One always writes a paper on the assump- 
tion that a certain background knowledge of 
principles is shared by the reader. When this 
is not the case, communication can become 
very protracted, and when there is the kind 
of imperviousness to understanding that is 
revealed in the comment by Richard Fullen- 
baum, Ernest Carlson, and Frederick Bell 
(FCB), communication may be impossible. 
But I will do what I can in this reply to 
explicate those aspects of my original paper, 
with which FCB are having difficulties. 


I 


When I write a cost function C = ¢(x, X, K) 
+, I take it for granted that the reader is 
familiar with the textbook theory of least- 
cost production under certainty, and will 
know without instruction that output, x, is 
variable only by virtue of input variability 
(FCB note that I nowhere mentioned input 
variability). In the context of commercial 
fishing, it is therefore implicit in ¢(«, X, K) 
that the firm has a production function « 
=G(s; X, K) where z is a vector of inputs, 
and the technological externality parameters 
X (fish stock) and K (number of firms, if 
there is harvest “crowding’’) are postulated 
beyond the control of the individual firm 
when the resource is unappropriated. As a 
least-cost producer the firm chooses z so as to 
minimize C = wz (where w is a vector of input 
prices), subject to the constraint G, given 
(X, K). Under the usual regularity condi- 
tions, this process defines a set of theoretical 
input demand functions and, therefore, a 
lowest possible cost function ¢(#; X, K, w). 
In general, the resulting cost is variable with 
output, and the parameters (X, K, w) hy- 
pothesized to be outside the firm’s control. 

I chose to simplify the presentation of the 
model by assuming that the K firms were 
identical. This need not mean, as believed 
by FCB, that the firm cannot change its 


* University of Massachusetts. I am grateful to the 
National Science Foundation for research support. 


size, output, and structure of operations in 
choosing among different input combinations 
(this technological variability is what is 
specified by G), but merely that all firms are 
identical and make the same changes. An 
example of a “firm” (which is a unit of or- 
ganization) might be a vessel, complete with 
nets or traps, or it might be a mother ship 
with satellite fishing boats. These, and other 
inputs, are in general assumed to be yariable, 
if not in the short run, then in the long run. 
The size and composition of vessels, gear, 
labor applied, fuel consumed, frequency with 
which traps are run, or days and lengths of 
days spent fishing are all in general, as- 
sumed not to be invariable and unresponsive 
to input prices, the biomass of fish and the 
number of fishing units (where crowding or 
gear congestion is importent), but the de- 
generate case of no variability is not ex- 
cluded. In the case of crowding, to be sure 
the size and structure of fishing units may be 
important as well as the number so that K 
may not capture all that is essential in 
crowding.! But, as I took pains to note, 
neither may X capture all that is important 
about the stock of fish, whose size (or age) 


1 The number of firms, K, would also serve as a mea- 
sure of the stock of capital only in the case of the ex- 
ample used in my original article, i.e., where a “firm” 
corresponds to a fixed “vessel,” It is obvious that, ex- 
cept at a stationary equilibrium point, K would not also 
serve as an index of capital in cases where the devel- 
opment of the industry through time involved sig- 
nificant redesign of gear and vessels. In fact in an in- 
dustry subject to wide changes in the stock of fish, one 
would expect flexibility in the design of vessels to com- 
mand a premium so that the basic capital plant could 
accomodate wide variation in operating conditions (and 
even in the species harvested) by adjustments in operat- 
ing inputs. My model would certainly require reinter- 
pretation, and, I hope, would encourage reformulation, 
to deal with particular considerations that might vary 
among fisheries. It is neither constructive nor facilita- 
tive of research for FCB to propose changes which re- 
duce rather than expand the flexibility of the original 
model, which was itself an extension of, not a replace- 
ment for, the classical literature. Neither that literature, 
nor my papers, are so rigidly defer.dable as “truth.” 
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distribution may be an important determi- 
nant of cost (as well as fish reproduction). 
I hope it is not self deception for me to think 
that I have made myself clear! 


If 


So much for the general treatment of cost, 
which is of course essential to a general 
theory of natural resource production since 
different resources, even different fisheries 
may exhibit very different cost behavior. In 
the case of fisheries, FCB propose that very 
restrictive assumptions be imposed on the 
cost function. However, the reader should be 
warned that they are wrong in thinking that 
my model and my analysis does not fully in- 
clude the situation they want to represent. 

The case treated by FCB is precisely my 
model with a cost function given by 


#, x < g(X, K) 
%, « > g(X, K) 


The theory of the firm says that output is 
expanded as long as price is not below mar- 
ginal cost. Since FCB are compelled by their 
assumptions to believe that marginal cost is 
zero up to the output given by g(X, K), and 
infinite for greater outputs (i.e., larger out- 
puts are impossible) this means that the 
firm’s profit maximizing output is «= g(X, K) 
which is consistent with my model, taking 
account of the corner conditions of maximi- 
zation. 


(1) Ch, X, K) = { 


III 


FCB’s assumptions about cost are thus 
not precluded by my model, but the reader 
may wonder, as do I, why their faith in such 
a severely restricted cost function is held 
with such conviction.? They would have us 
believe, for example, that no matter how 
large the stock of fish, the firm continues to 
choose the same input combinations and in- 
cur the same total cost: that the fisherman 
will have no incentive to change his gear 
(size or number), to change his intensity of 
use of that gear, fuel consumption, etc. Their 


2 A simple industry model like that of FCB has al- 
ready been presented in James Quirk and V. L. Smith, 
(pp. 29-30), but I trust no one will view it as the last 
word in fisheries theory, instead of an illustration using 
restricted assumptions. 


imagination is too limited to admit the 
possibility that a doubling of the stock of 
fish would not only increase output because 
the net or trap hauls are larger (a “wind- 
fall”), but also because less time is spent 
finding or chasing the fish or hauling in 
half-empty gear, so that an extra run to the 
fishery may be accommodated. It would be 
surprising if output, fuel, labor, and gear 
costs were not affected by all these con- 
siderations, but this is really an empirical 
matter on which FCB offer only dogmatic 
assertions that output and total cost cannot 
be varied by the firm. I hope that fisheries 
policy does not follow farm policy where it 
was once thought that removal of land from 
cultivation would be adequate to reduce 
agricultural surpluses, as if the intensity 
of fertilization and other aspects of cultiva- 
tion were invariable. 


IV 


As noted above, the question of which 
special cost function is most appropriate is 
an empirical question. For empirical work I 
would suggest? a marginal cost function of 
the form indicated by curve A in Figure 1, 
rather than B as proposed by FCB. The 
hypothesis would be that the firm faces an 
upper bound on its catch rate given by 
£=g(X, K). No matter how intensively the 
firm fishes, it could not exceed a certain 
catch rate determined by the biomass and 
number of firms. But it can approach ž more 
or less closely by varying inputs and there- 
fore cost with marginal cost becoming steeper 
the nearer x is to &. For example, the function 


C’ = 1/(#— 2), < ža >21 


has this property. Furthermore, for x<žğ, 
C’—0 as a—>o so that marginal cost B is a 
limiting case of A. If empirically one ob- 
tained very large estimates of a from firm 


3T hope no one will take me too literally when I use 
the word “suggest.” I would not recommend that 
serious empirical work begin until the fishery harvest 
process is stochastically modeled, since it is obvious to 
anyone who has ever wet a line, that an important fea- 
ture of commercial fishing is the uncertainty of the 
catch. The firm’s inputs, including (X, K) are most 
accurately thought of as parameters in a probability 
distribution function defined on harvest quantities. 
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X=g(X,K) 


FIGURE 1 


cost data, this would lend support to the 
FCB faith, otherwise not. What is crucial 
for empirical work is a cost hypothesis which 
does not exclude the possibility that cost 
will depend on x, X, K, and perhaps other 
variables, and which is rich enough to in- 
clude special limiting cases. 


Vv 


I leave it to the reader to puzzle out the 
meaning of the FCB rhetoric in the four 
sentences immediately following equation 
(2), 

VI 


Equations (3)-(7) are described by FCB 
misleadingly as the “classical system,” but, 
as the reader can verify, it is just a reproduc- 
tion of my model using a special “classical” 
cost function (1). In fact they even employ 
the same phase diagram representation in 
Figures 1-4. The traditional literature, cited 
by FCB, does not employ these tools and 
does not state a dynamic system such as (3)— 
(7) modeling the bionomic interaction of in- 
dustry with the resource. It is reassuring that 
except for the restriction to a particular 
form of the cost function, the rest of my 
original model is embraced warmly by FCB. 


Vil 


FCB claim that my figures illustrating the 
set of points F(X, K)=0 corresponding to 
biomass equilibrium are “erroneous” in 


showing a positive slope, and that the “error 
is directly traceable to the misspecification of 
the cost function.” Both statements are false. 

As to the first statement, I showed on page 
418 (also in the Appendix, page 430) that 
the sign dK/dX|X=0 can be positive or 
negative depending on the signs of derivatives 
of “the cost, revenue, and fish growth func- 
tion, f. I further showed that if Cy=0, 
C2<0, and Cy.>0, then the sign is either 
(i) always negative or (ii) nonegative for all 
X<È (where X is a point such that the slope 
is zero). Surely it must be obvious from this 
that I was well aware that my model is fully 
consistent with F(X, K)=0 defining an in- 
verse relationship for all (X, K). However, 
because the model showed the possibility of 
a positive slope, Figures 3-5 were drawn 
up so that “in each case it is assumed that 
(the sign) is positive below some value of X, 
and negative above that value.” It would 
have been erroneous to do otherwise. 

The second statement is wrong because 
their special assumptions about cost are 
neither necessary nor sufficient for the set 
F(X, K)=0 to have a negative slope. This 
can be proved by noting that their equations 
(3) and (4) define X= F(X, K)=f[X, 
Kg(X, K)]=0. Hence, 


aK ees fi + foK gr > 
dX | x=0 fol Kgs + g) S 


where g:>0, <0, <0, fr20. 

FCB get the negative sign throughout by 
placing still more restrictions on their model 
(3)-(7). They use a homogeneous quadratic 
for f(X), and set g(X, K)=rX, with the re- 
sult that dK/dX | x..0 is negative and con- 
stant. But this negative slope can be ob- 
tained with much less restrictive assump- 
tions. Here is an example: Let X= 
—bX?— Kz, and C= (yx?/X)+ 7. Then set- 
ting price equal to marginal cost gives 
p = 2yx/X, XK = F(X, K) = aX— bX? 
—(p/2y)KX, and therefore when X =0, we 
have K =(2y/p)(a—6X). The implication is 
clear. If the set F(X, K)=0 has a negative 
slope in the phase space, this implies ab- 
solutely nothing about any particular form 
for the cost function. What a negative slope 
does is to put a condition on the derivatives 


- 


of both C and f. If price is constant, the con- 
dition is (p. 418) 


dK KC + Cuf’ 


dX | ž=0 = xCiy — KC 
which should be the starting point for FCB 
if they want to explore the implications of an 
inverse relation between X and K.4 


VIII 


FCB are wrong in thinking that when 
f’>0, the policy implication is that the in- 
dustry should be subsidized. The statement 
X= KC./f’ does not hold (this is just ele- 
mentary constrained maximum theory) ex- 
cepi at a stationary state maximum point for 
the firm under appropriation, and f’<0 at a 
maximum. It follows that \>0. When FCB 
try to interpret the tax as a subsidy “when” 
f’>0, they do so incorrectly on their own 
responsibility. I made no such interpreta- 
tion, and I very much hope the fishing in- 
dustry will never suffer from such misin- 
terpretations. 

Certainly under free entry we might have 
equilibrium with f/>0, but this is also not 


4A fairly general set of sufficient conditions for a 
negative slope are the following: no crowding exter- 
nalities (C,3=0); f(0) =0; and a cost function homogen- 
eous of degree one. The cost function can then be 
written C(x, X)=Xy(a/X). Hence, Cu=y¥"/X, C= 
—~(x/X)y"", and the above expression reduces to 


sa Or- 
dX | žan x X 

since f(0) =0, f'(0)>0, and f” <0 imply that f’<//X, 
for X>0. That is, marginal growth in the fish stock is 
always below average growth. But f(0) =0 rules out the 
possibility of a critical species population below which 
it is not viable. As to cost homogeneity, I am skeptical 
because fishing units are confined to operate on a plane 
while many prey occupy a volume below. This strongly 
suggests a surface volume relationship underlying the 
physics of mass contact between predator gear and 
prey. Cost would then not be homogeneous since for 
given fish and vessel densities, the fish mass will vary 
roughly as the cube while fishing units will vary as the 
square of the radius (or other lineal measure) of the 
contact region. 

Finally, bear in mind that all of this assumes price 
remains constant in the face of changes in the total 
fishery catch. If we drop this rather unrealistic assump- 
then, then the above conditions are not sufficient to 
yield unambiguously a negative sign for dK /dX (see p. 
430 of my original paper for the general case where 
price varies with the harvest). 
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socially optimal and by no stretch of the 
imagination can one state that \<0, calling 
for a subsidy. Starting from such an initial 
position, if the socially optimal equilibrium 
stock is obtained, say by placing a temporary 
moratorium on fishing, that stationary 
equilibrium could then be maintained by 
permitting free entry under the social 
charge, X. 

Now the question of how you get an in- 
dustry to a maximum (the optimal time 
path), as distinct from how you keep it there 
after it has arrived, cannot, and was not in- 
tended, to be answered by a stationary state 
model. For this purpose one needs a model of 
maximization over time (see Quirk and 
Smith, and Oscar Burt and Ronald Cum- 
mings). In such a model the appropriate so- 
cial charge will vary over time as the capital 
and fish stocks change, until a stationary 
equilibrium is obtained. 


IX 
It is not illuminating to say that “the 
classical theory can define a tax which de- 
pends upon the parameters but not the slope 
of the biological growth function.” Any 
theory can do this if its assumptions are re- 
garded as variables to be adjusted until that 
result is obtained! FCB get this result by 
treating the special case discussed above in 
Section VII. 
X 
The dynamic paths shown by FCB in their 
Figure 1 are not correct, i.e., such paths do 
not follow from their differential equation 
system. Refer to the derivation of the path 
conditions (A.3) and (A.4), and the phase 
diagrams in my paper. 
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Employment and Rural Wages in Egypt: 
A Reinterpretation 


By James A. HANSon* 


Within the last two years a series of ar- 
ticles has been published dealing with the 
existence of surplus labor in the United 
Arab Republic. The most recent, an article 
in this Review by Bent Hansen, used the re- 
sults of a rural employment survey con- 
ducted by the International Labor Organiza- 
tion and the United Arab Republic govern- 
ment (Employment Problems in Rural Areas, 
henceforth EPRA) to “settle the issue of 
surplus labor rather definitely against the 
surplus labor hypothesis” in that country 
(Hansen, p. 298). In the present author’s 
view, neither Hansen’s article nor the EPRA 
survey itself provide the evidence for such an 
unqualified rejection of the surplus labor- 
traditional wage hypothesis; nor do they 
suggest unqualified acceptance of a mar- 
ginal productivity theory of distribution. 
Instead, it will be argued that the evidence 
is broadly consistent with more sophis- 
ticated hypotheses about rural wage deter- 
mination. This latter view holds that with 
correct policy, labor might be drawn out of 
the agricultural sector for work on develop- 
ment projects or in regional industry, at rela- 
tively constant wages. 


I. The Theory of Wage Determination in 
Peasant Economies with Abundant Labor 


The main thrust of Hansen’s article is con- 
tained in his statements “that farmers have 
a real choice between taking paid labor out- 
side the farm or working on the farm. Under 
these circumstances there is little reason to 
believe that the value of the marginal prod- 
uct of labor, even on the smallest farms, 
would be smaller than current rural wages” 
(p. 302). This is particularly true for male 
adults who “seem by and large to be fully 
employed with long working hours during 
spring and summer and some underemploy- 


* Brown University. 


ment from October to February” (p. 311). 

Leaving to later sections the empirical 
question of whether paid, nonfarm employ- 
ment is available, Hansen’s theoretical argu- 
ment that the marginal product of labor is 
positive and equals the wage is not strictly 
correct. Although the surplus labor theorists 
have never satisfactorily resolved the ap- 
parent contradiction between the existence of 
positive wages and zero marginal products,! 
it must also be admitted that the mere pay- 
ment of wages does not imply competitive 
wages which are equal to the marginal! prod- 
uct of labor. Particularly in the context of an 
underdeveloped, peasant, agricultural econ- 
omy, a variety of noncompetitive distribu- 
tion systems which involve wages are pos 
sible. 

For example, assume that the rural econ- 
omy largely consists of small farms, operated 
mainly for subsistence by families of homo- 
geneous laborers. Next, assume that a laborer 
must be physically present to obtain his 
share of the implicit land rents earned by the 
family plot and that the offers of paid em- 
ployment are some distance from the family 
plot. In this case, laborers would respond to 
the difference between the market wage and 
the average product of labor on the family 
farm, not the marginal product. Wages 
would, therefore, exceed tke marginal prod- 
uct of labor on the family farm. The mar- 
ginal product is not relevant because the 
economy has not developed institutions that 
permit the collection of property income 
without the need for physical presence. Such 
a model of a rural economy certainly has 
some applicability to Egypt, for the bulk of 
hired labor comes from small farms operated 


i For some attempts at resolving this problem, see 
John Fei and Alpha Chiang, and Harvey Liebenstein. 
Leibenstein’s argument that hired labor must work 
harder and be paid more has been applied to Egypt by 
Donald Mead. £ 
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by large families (EPRA, II, Part II, 
Tables 37-60), and various observers have 
noted the long distances which workers need 
to travel to obtain employment (EPRA, I, 
pp. 54-55; Mead, pp. 96, 99). 

Alternatively, one could assume that hold- 
ing land and hiring labor confer social status, 
while working for wages reduces it. Accord- 
ing to Mead and H. Habib Aryout, two com- 
mentators on rural Egypt, these views are 
common among Egyptian peasants. Under 
this assumption, workers could be obtained 
only by paying wages in excess of the mar- 
ginal product of labor on subsistence farms; 
while employers would be willing to pay 
more than the marginal product of labor on 
their farms to gain the “consumption as- 
pects” as well as productive benefits of 
labor. The social preference for self-employ- 
ment would lead to a wage rate which ex- 
ceeded the marginal product of labor on sub- 
sistence farms. Furthermore, the social pref- 
erences might manifest themselves in other 
ways: even small farms might hire extra 
labor for “consumption purposes,” very 
small farms might consist of separate, un- 
consolidated plots in order to prevent the 
owner’s neighbors from learning of the small 
size of his holdings and his need to work for 
pay, and peasants might travel considerable 
distances to seek employment, rather than 
face the degrading need to work for their own 
peers. All of these corollaries of the positive 
preference for self-employment are prevalent 
in Egypt.? 

If we ignore the possibility or importance 
of “market imperfections,” highlighted by 
the above arguments, Hansen’s argument is 
correct, but it may be irrelevant. Although 
the peasants may actually equate on-farm 
marginal products with off-farm earnings, 
there may be few job offers during the slack 
season, October to February. Thus the av- 
erage farmer would be forced to occupy him- 
self with low productivity, nonagricultural 
pursuits during this time: Correspondingly, 
employment opportunities for women and 
children who engage in these activities in the 
- busy season would be greatly reduced. This 


2? See Hansen, (p. 303); EPRA, I, (pp. 54-56, 67-70); 
TI, Part II, Tables 37-67; Mead (p. 97). 


argument has been hinted at by Mead and 
by Hansen himself (pp. 304, 311). The re- 
mainder of this note is devoted to providing 
evidence which supports this view and, in- 
cidentally, casts doubt on Hansen’s first 
point that wage labor is a viable alternative 
to on-farm work. 


II. The Extent of Unemployment 
and its Seasonality 


Hansen’s argument that.surplus labor is 
nonexistent and the labor force is fully em- 
ployed is based on a special interview sub- 
survey taken during one week in January, at 
the depth of the seasonal trough (Hansen, 
pp. 304-06; EPRA, I, pp. 157-61). However, 
the quoted unemployment rate of 8 or 9 per- 
cent during this slack period is actually 
lower than the 12.5 percent average annual 
rate among adult males in agricultural en- 
terprises which is cited in the complete sur- 
vey (EPRA, I, p. 183). Since the methodol- 
ogy that was used to calculate these two con- 
flicting figures leaves something to be de- 
sired,? we have turned to the basic data re- 


3 The figures cited by Hansen come from a special 
labor survey taken during one week in January when 
unemployment is highest (EPRA, I, pp. 157-61). Ac- 
cording to their responses potential workers were 
divided into jobless (52 percent) and working (48 per- 
cent). Of the jobless, 81 percent were unemployed for 
reasons of school attendance, old age, physical handi- 
caps, or military service. One percent were employers 
who were regarded as working, leaving 18 percent 
of whom 4 percent were workless because of lack 
of opportunity, 9 percent because of tradition, and 5 per- 
cent who did not reply. The division of these figures 
into an unemployment rate of 8 or 9 percent of the labor 
force is rather hazy at best. Nor does the rate include 
underemployment of those persons actually working 
during the reference week. These factors might easily 
yield figures of well over 10 percent unemployment, 
which correspond to those obtained from the full sur- 
vey’s hourly data described in the text. 

As to the figure of 12.5 percent unemployment con- 
tained in Report C of EPRA, I, there is no accurate de- 
scription of which subset of the full survey was used to 
obtain the figures for hours worked by provinces and 
regions, nor the methodology by which it was selected 
(EPRA, I, pp. 214-23; based on EPRA, II, Part II, 
Tables 1-18). Using the methodology of Report C to 
estimate unemployment (303 eight-hour days), no rea- 
sonable subset of labor input by strata taken from the 
full survey (EPRA, I, pp. 224-228; II, Part II Tables 
37-65) gives unemployment rates that approach the 
12.5 percent figure. Finally, when the regional figures 
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ported in EPRA and calculated our own an- 
nual unemployment rates. 

According to the survey tables (EPRA, I, 
pp. 100-02; II, Part I, pp. 58-67), men‘ were 
completely unemployed an average of 70 
days while men in agricultural households 
were idle 81 days. Assuming, following the 
survey, that workers rest on Fridays and 
holidays, there are 303 possible working days 
(EPRA, I, pp. 178-79) and the resulting un- 
employment rates are 5.6 and 6.3 percent, 
respectively. Turning to the hourly figures, 
on 28 of his working days the average man 
worked less than 6 hours, while the average 
man in an agricultural household worked 
less than 6 hours on 24 days’ (EPRA, I, p. 
101; I, Part I, pp. 62-63). However, on other 
days they were often employed for more 
than 8 hours, and depending on which sub- 
set of the survey is chosen, the average work- 
day ranges from 8.5 to 8 hours. Therefore, if 
we again follow the survey and assume that 
an 8-hour day is the norm,® the rates of un- 


that were used to calculate the 12.5 percent figure are 
divided between Upper Egypt and the Delta, there is no 
significant difference in employment rates. All other 
evidence contradicts this view. Thus it seems best to 
use the full labor survey rather than this undocumented 
subset. 

_ ‘In this case men refers to adult males who are per- 
manent members of a household. Workers are regarded 
as permanent if they spend over thirty days working 
for the same farm. Although no temporary workers 
per se are included in survey, there are two strata of 
landless farmers. Since their unemployment rates are 
higher, to the extent that the survey includes too few 
of this group the unemployment figures will be too low. 
Figures for men are used here because the availability 
of children and the division between household and 
farm work are uncertain. Moreover, in a traditional, 
nonmatriarchal society unemployment among men 
should indicate even greater unemployment among 
women and children. However, these classes are not 
necessarily reservoirs of labor for, as income rises and 
educational opportunities increase, these groups may 
withdraw from the labor force. Counteracting this 
tendency is the decline in tradition mentioned by Han- 
sen and the shift from production of household goods, 
or subsistence handicrafts to specialization and pur- 
chase in the market with a decline in the time necessary 
to maintain the house. The causes and effects of this 
shift have been described recently by Stephen Hymer 
and Stephen Resnik. 

5 Figures for average numbet of days worked and 
average annual hours worked refer to slightly different 
groups of laborers. 


employment based on hourly data are about 
the same as, or sometimes much less than 
those based on days worked. As Hansen 
points out, these results are only slightly 
lower than the unemployment percentages 
obtained through the interview survey dur- 
ing the slack season and thus support his 
hypothesis of full employment. 

However, in any estimate of the stock of 
unemployed labor the norm must be chosen 
with care and in this case the norms seem 
much too low. First, it is likely that many 
more than 303 days are available. Another 
special subsurvey, taken in April, shows no 
difference between the number of hours 
worked on Fridays and other days. More- 
over, the major religious holiday, Courban 
Bairam, was observed with only 1 day of 
rest, rather than the 4 assumed in the survey. 
In the words of the survey: “In practice, 
they (the farmers) work if there is work avail- 
able and they rest if there is a lack of work.” 
Correcting only for the understatement re- 
sulting from the holidays of Courban Bairam 
and Ramaden Bairam would add roughly 2 
percentage points to the unemployment rate. 

The survey’s norm of 8 hours worked in 
each of these days is also too low and seems 
to be based on Western industrial practices 
rather than non-Western peasant agricul- 
ture.® Its inapplicability becomes particu- 
larly obvious when we turn to a discussion 
of the seasonality and regional factors in 
unemployment. Although there is a varia- 
tion depending on the type of crop, broadly 
speaking, there is a busy season with inter- 
mittent lulls from March through September 
with a slack season after the last crop, cot- 





6 The survey claims that it used a 7-hour day (EPRA, 
I, p- 179) but the actual figures for weekly and annual 
available labor are divisible by multiples of 8 and not 7 
hours (EPRA, I, pp. 212-28). 

7See EPRA, I, (pp. 107-109, 182). If we assume, 
following the survey, that there are only 3 working days 
of 8 hours in the survey period containing Courban 
Bairam and 4 working days of 8 hours in the period 
containing Ramadan Bairam, the overemployment is 
213 and 129 percent for all workers. The corresponding 
figures for agricultural workers are 187 and 116 percent 
(EPRA, I, pp. 182, 214, 217). 

8 On the problems of applying Western norms see 
Gunnar Myrdal’s Asian Drama, ch. 21, 22, and Appen- 
dix 6. 
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ton, is harvested. During this peak season, 
the average number of hours worked in- 
creases significantly, from 6.4 to 8.8 per day.® 
Assuming that enough calories are available 
to make it physically possible to work at the 
peak rate throughout the year, this fact im- 
plies that a substantial number of hours are 
available in the present slack period for work 
on a second crop, infrastructure, or in cottage 
industry; hours which could be worked with- 
out interfering with the present production 
of food or cash crops. In fact, on this basis, 
and correcting for the errors in the holiday 
weeks described above, annual unemploy- 
ment among permanent male workers in 
agricultural enterprises amounts to 10 or 11 
percent, almost double the uncorrected sur- 
vey figure of 5 to 6 percent. 

The large seasonal variation in employ- 
ment also casts doubt on Hansen’s conten- 
tion that workers have a real choice between 
taking paid labor and working on the farm. 
In fact, although paid employment outside 
the household enterprise represents 20 to 25 
percent of the men’s work time, 65 percent 
of this work occurs during the busy season 
(EPRA, I, p. 69; II, Part IT, p. 68, Tables 
18.a, and 37-60). 

Of course, one could argue that workers 
are idle in the off-season by choice rather 
than through the lack of employment offers. 
In that case, there is no surplus labor, for 
potential employers would have to overcome 
the workers’ preferences for leisure through 
higher wages and few additional workers 
could be obtained at the going wage rate. To 


? See EPRA, I, (pp. 110-54). A statistical test of 
this difference is easily made. Assume that the total 
weekly hours worked by those sampled in each of the 
strata (EPRA, II, Part II, Tables 37-65; I, pp. 212- 
28) are a random variable, influenced by changes in 
weather, etc. (Owing to the problem of Fridays dis- 
cussed in the text, it was felt that total weekly hours 
was the relevant variable. However, to maintain con- 
sistency with the previous paragraphs, figures in the 
text were calculated by excluding holiday weeks and 
assuming no work was done on Fridays.) Under this 
assumption the difference between the average hours 
worked per 8-day period in the busy and slack season 
is statistically significant at the 5 percent level, for 
each of the 8 strata of permanent male agricultural 
labor. The strata, listed in Hansen’s article, are the 
result of cross classification by farm area and family size. 


settle this point a knowledge of the response 
to wages, which is discussed in the next sec- 
tion, and, ultimately, preferences for income 
and leisure is necessary. However, there is 
some indirect evidence that measured un- 
employment is due to lack of demand for 
labor rather than supply factors. 

According to the survey a great disparity 
exists between employment rates in Upper 
Egypt, which has only one crop a year in 
most areas, and the Delta, where irrigation 
and two crops are more prevalent (Hansen, 
p. 303; EPRA, II, Part II, Tables 10A, 12A, 
B). Assuming regional attitudes toward work 
are similar, this suggests that much of the 
unemployment is technological (and re- 
gional).!° Without the irrigation which 
makes a second crop possible, there is little 
to do in Upper Egypt during the off-season. 
Throughout the country a large percentage 
of working time during that period is spent 
on nonagricultural and nonfarm jobs such as 
animal watching, marketing, and production 
of handicrafts (ERPA, I, p. 151 and Graph 
20) that have an obviously low productivity. 
It seems unlikely that much time would be 
spent in this way if, as Hansen contends, 
wage employment existed. If more remunera- 
tive or productive jobs were made available 
in the off-season, this low level work might 
be shifted to women or children, reducing 
their unemployment. As Hymer and Resnik 
have pointed out elsewhere, this shift 
to more productive work would be even 
more likely and wages would rise even less, 
if the output of the new jobs was a good sub- 


10 Mead’s calculations support this result. As Hansen 
points out (pp. 303-04, 311), there is an even greater 
regional disparity in unemployment rates among women 
and children, so technological unemployment is under- 
estimated by this calculation. Of course, these dispari- 
ties may be due to regional differences in traditions and 
attitudes toward work and leisure, but traditions 
change, and, if the change occurs through greater offers 
of work at the going wage we have a surplus labor situa- 
tion. One discordant note does arise over the use of this 
data which is from the full survey but based on labor 
inputs. The regional employment data contained in the 
full survey and described in fn. 3 do not show a similar 
variation between regions. As discussed in that footnote 
the regional data is judged to be unreliable, but if the 
reader decides it is preferable, he also must accept the 
resulting unemployment rate, 12.5 to 15 percent. 
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stitute for the production of subsistence 
handicrafts. ` 

Another test of the hypothesis that un- 
employment: is due to choice rather than 
technology is a comparison of hours worked 


per permanent worker on different size farms; 


if employment were readily available then 
there should be no difference in the time 
worked per permanent worker. However, 
the results are dominated by farm size; in all 
cases save one, the larger the farm, given the 
family size, the more total hours worked by 
the average permanent male worker. Also, 
seasonal fluctuations in employment are 
much larger on the smaller farms, mainly as a 
result’ of the seasonality of outside work 
(EPRA, I, pp. 118-120). These results seem 
to indicate that additional work on small 
farms runs into diminishing returns, and con- 
trary to Hansen, outside work is not always 
available.” 


III. Rural Wages 


As further support for the hypothesis of 
marginal productivity distribution, Hansen 
presents. wage data from the survey (EPRA, 
III). Both the method of compiling the 
data—asking the village sheik for prevailing 
wages-—and the procedure of excluding vil- 
lages in which a substantial number of ob- 
servations were missing would seem to bias 
the result toward the traditional wage 
theory. However, according to Hansen, the 
distribution of the wage data is not trun- 
cated, or squeezed up against a traditional 
subsistence minimum, but fairly normal, 
disproving the traditional subsistence wage 
theory once again. 

Of course, as shown earlier, disproving the 


An analysis of variance test of average hours 
worked per man, based on a table classifying farms by 
area and family size, shows the differences in labor em- 
ployed in different size farms are significant at the 10 
percent level. The data are the calculated average an- 
nual hours worked by permanent male employees in 
each strata and were taken from the survey (EPRA, II, 
Part II, Tables 37-65 and EPRA, I, pp. 212-28). These 
results also show up in Hansen’s labor input data 
(Table 2, p. 301) and were mentioned in the survey 
(EPRA, I, pp. 118-20). Again the result might be due 
to a difference in tastes, since some farmers may have 
been able to purchase larger farms because they were 
harder workers and accumulated more wealth. 


traditional subsistence wage theory is not 
the same as proving. that distribution is by 
marginal products. Moreover, Hansen’s 
argument against the traditional wage 
theory is faulty on at least 3 counts. First, 
out of the original sample of 48 villages, 17 
were eliminated as having missing informa- 
tion, particularly during the slack season 
(Hansen, p. 306; EPRA, II). This fact casts 
still further doubt on Hansen’s contention 
that nonfarm wage labor is a viable alterna- 
tive to farm work throughout the year. In- 
stead it supports the view, expressed earlier, 
that there is large seasonal and, since most of 
the missing villages: are from Upper Egypt, 
regional technological unemployment. Sec- 
ond, only the most naive proponent of the 
subsistence wage theory would argue that 
workers react to money wages; the argu- 
ment is usually phrased in terms of the 
money cost of a subsistence bundle of goods. 
However, the wage data presented by Han- 
sen are undeflated by regional prices.. The 
substantial variation in average money wage 
between govornerates, particularly between 
Fayoum, an oasis in Upper Egypt which is 
separated from the Nile Valley by 10 miles, 
and the rest, is certainly evidence of some 
imperfect connections between factor and/or 
goods markets. Third, if we decide to use the 
data in spite of this obvious deficiency, but 
omit the 6 villages in Fayoum, which are the 
only observations from Upper Egypt, the 
distribution appears truncated rather than 
normal. Statistically speaking, neither the 
hypothesis that the data are normally dis- 
tributed, nor the hypothesis that they are 
distributed as a truncated half of the normal 
distribution can be rejected at the 5 percent 
level.!2 Thus this evidence cannot be used to 


122 A Kolmogorov-Smirnov test of the goodness of fit 
to a hypothesized distribution, as described in B. 
Lindgren and G. McElrath, was performed on the ob- 
servations from the remaining 25 Delta villages (Han- 
sen, Table 5, p. 297). Under the null hypothesis that the 
sample was drawn from a normal distribution with mean 
and standard deviation of 18.79 and 2.71 piasters per 
day, respectively, the largest difference between the 
cumulative frequency of the sample and the hypothe- 
sized normal distribution is .20. This is a smaller differ- 
ence than we would get under the null hypothesis 95 
percent of the time and so we cannot reject the null 
hypothesis. For the truncated distribution the observed 
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reject either the marginal productivity 
theory or the traditional wage theory of dis- 
tribution. 

Even more puzzling is Hansen’s discussion 
of variations in wages. He states that there 
is substantial seasonal fluctuations in daily 
wages, since the highest daily wage for men 
is 150 percent of the lowest, and he uses this 
variance to support his claim of great flexi- 
bility in wage determination. However, no 
other figures are presented on the variation. 
Moreover, part of this variation could obvi- 
ously be accounted for by the inflationary 
trend in the case of the subsistence market 
basket and part by the variation in the aver- 
age number of hours worked per day.® In 
fact, Hansen’s regression equation of average 
daily wages on hours and a time trend is 


W, = 5.630 + .219H + .073t R= .88 
(.023) — (.008) 


where 


W,=average daily wages of men at time t 
H,=average hours of work per week (all 
men) 
t=time t=(0, 1,..., 52) 


and all coefficients are highly significant. 
Hansen interprets the regression as support- 
ing the hypothesis of demand and supply 
determined wages by identifying average 
hours of work per week as a proxy for days 
worked and assuming that demand shifts 





frequency table of daily wages was inverted between 
the second and third classes (containing 2 and 7 obser- 
vations), and the resulting set of new and sample ob- 
servations were summed by classes. This procedure re- 
sults in a normal distribution which is symmetric about 
a mean of 15.95 piasters per day, with standard devia- 
tion 3.92. Under the null hypothesis that the sample was 
drawn from the right tail of this distribution, we find 
that the largest difference between the cumulative fre- 
quency of the sample and that expected under the null 
hypothesis is also .20. Again we cannot reject the null 
hypothesis at the 5 percent level of significance. In 
other words, the available data does not permit the 
investigator to distinguish between the two hypotheses. 

18 Hansen assumes laborers are hired on a daily basis 
and there is little seasonal fluctuations in hours worked. 
He admits this point is crucial to his interpretation of 
the regression (p. 309). However, as shown earlier, the 
seasonal fluctuation in daily hours worked is signifi- 
cant, 


while the supply curve has a positive slope 
and is fixed. 

It should be clear however, that there is 
another interpretation of the regression 
equation which strongly supports the tradi- 
tional wage-surplus labor view. The alterna- 
tive hypothesis, consistent with the labor 
surplus theory of wage determination and 
supported by the regression, is a horizontal 
or nearly horizontal supply curve of labor 
(measured in hours) at some constant real 
hourly wage.!4 Neglecting the constant, for 
which no standard error has been provided, 
and assuming the time trend represents only 
inflation, the regression coefficient for weekly 
hours, divided by a constant equal to the 
available man-days per week, is equal to the 
constant, average, real, hourly wage.!5 
Under this hypothesis average daily wages 
would then be determined by shifts in the 
demand for labor hours against a horizontal 
supply curve of labor, also measured in 
hours. 

The hypothesis of a horizontal or nearly 
horizontal supply curve is also supported by 
some alternative calculations. The annual 
difference between hourly wages in the two 
overlapping weeks (June 21 and 28, 1964 and 
1965) in the wage survey is 37.5 percent and 
37.3 percent, respectively (EPRA, III, p. 


4 There is no reason to think that Hansen’s daily 
wages rather than hourly wages are the correct price 
variable. One could easily imagine a traditional hourly 
wage. If leisure has any value and workers can vary 
their hours, hourly wages are the correct variable. As 
R. Albert Berry and Ronald Soligo have shown, except 
in the case of leisure satiation this implies a rising supply 
curve of labor, although the exact elasticity is not dis- 
cussed. Our argument in this paper implies that the 
elasticity of labor supply is very high. Another possi- 
bility which would result in a horizontal labor supply 
curve is constant labor productivity in the production 
of subsistence handicrafts, which, according to Hymer 
and Resnik, are the real alternative to field work. 

13 If the constant is statistically significant it might . 
simply be a statistical reflection of an accounting or 
traditional tendency to hire laborers for some fixed 
number of hours per day. This proposition could be 
tested either by regressing daily wages against a con- 
stant and the average number of hours worked in execss 
of the fixed number, and testing for the equality of 
hourly wages for regular time and overtime, or most 
simply by regressing hourly wages against a constant, 
hours, and the time trend. A rough version of the second 
test was performed in the text. 
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37). Ignoring growth in the labor force, and 
making Hansen’s assumptions about the 
equality of time worked during the same 
periods in the year, this figure represents the 
inflationary trend.!® A rough series of real 
hourly wages can then be obtained by deflat- 
ing each of the 54 weekly average hourly 
wage figures in the 31 village sample by the 
inflationary trend. Although the real hourly 
wage is 10 to 15 percent higher in the busy 
season—March to September—if we treat 
the weekly observation as a random variable, 
this difference is not significant at the 5 per- 
cent level. Thus we accept the hypothesis of 
a constant, traditional hourly wage. On the 
other hand, as discussed earlier, there is a 
statistically significant seasonal variation of 
25 to 30 percent in weekly hours worked by 
males in each agricultural strata. This sup- 
ports the view of a shifting demand curve for 
labor intersecting a relatively horizontal 
supply curve. 


IV. Summary and Policy Implications of the 
Alternative Hypothesis 


This note has argued that the evidence 
presented in Hansen’s article and the EPRA 
survey on which it was based is broadly con- 
sistent with either a marginal productivity 
theory of distribution, or a traditional subsis- 
tence wage theory of distribution. However, 
the evidence is most consistent with a more 
sophisticated hypothesis of wage determina- 
tion incorporating both substantial seasonal 
variation in employment and handicraft 
production. 

What are the policy implications of accept- 
ing the more sophisticated hypothesis rather 
than the marginal productivity hypothesis 
of wage determination For example, what 
do the different hypotheses imply about the 
impact of the Aswan Dam? Should the 
Egyptian development effort be biased 
towards large scale manufacturing, smaller 
scale, regional dispersed manufacturing, or 
agricultural improvements? 

To answer the first question, the more 


46 Hansen’s figure, calculated from the regression, is 
about 30 percent. 


sophisticated view, encompassing the sea- 
sonality of productive labor and the varia- 
tions in employment by regions and size of 
holdings, seems to indicate the possibility of 
really significant increases in food output 
through the greater use of irrigation, which 
would make two-crop rotation possible in 
Upper Egypt, the development of crops 
which mature in shorter seasons, and the use 
of fertilizers to prevent declining soil fer- 
tility. At present, five weeks are lost in Jan- 
uary owing to the lack of water. The Aswan 
Dam will make this loss unnecessary (EPRA, 
I, pp. 117-18) and if crops can be modified 
to mature in a shorter time, three crops may 
be possible, provided increased amounts of 
fertilizer are used to prevent declines in soil 
fertility. If workers were presently fully em- 
ployed throughout the year in productive 
labor, as implied by Hansen’s marginal pro- 
ductivity theory, such output increases 
would be much less. 

To answer the second question, there 
seems to be some possibility of building in- 
frastructure, transportation networks and 
then developing regional industry using off- 
season labor or the present landless peas- 
ants; this would be particularly true if the 
output of these projects yielded substitutes 
for the present uses of off-season labor, e.g., 
more durable irrigation works and farm ma- 
chinery. In this way, output and capital 
would be increased without a decline in food 
production. Based on the combined results 
of the wage and employment survey de- 
scribed in Sections II and IJI, rather than a 
marginal productivity theory of income dis- 
tribution, wages would not have to be in- 
creased much above prevailing levels to ob- 
tain the necessary labor for these projects. 
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Employment and Rural Wages in Egypt: Reply 


By Bent Hansen* 


James Hanson has reinterpreted the data 
on employment and rural wages in Egypt 
which were collected by the rural employ- 
ment survey (Employment Problems in Rural 
Areas (EPRA)) of the International Labor 
Organization and the Institute of National 
Planning, Cairo. Moreover, he has presented 
some qualifications to my interpretations 
which are justified, but his basic alternative 
interpretation of the seasonal fluctuations of 
daily wages does not hold water. This alter- 
native interpretation was, in fact, carefully 
examined and rather effectively rejected by 
the EPRA report itself on the basis of infor- 
mation which Hanson, unfortunately, has 
overlooked. 

Before I enter upon details, I want to 
make it clear—Hanson’s exposition of my 
views gives the opposite impression—that 
there is no disagreement about the existence 
of some seasonal unemployment and under- 
employment, and the possibility that there 
may be slack periods during the year with 
temporary zero marginal productivity of 
labor in agriculture. I summarized my article 
(1969, p. 311) by saying that “Male adults 
seem, by and large, to be fully employed 
with long working hours during spring and 
summer, and with some underemployment 
from October to February”; that for the 
year as a whole “Female adults... are 
slightly underemployed... ”;... “children 
between six and fifteen work, on the average, 
slightly more than women outside the house- 
holds.” I found it rather meaningless, al- 
though, to apply the notion of underemploy- 
ment to children between six and fifteen (if 
anything, I found them overemployed). 
Thus I did not argue, as Hanson maintains, 
that surplus labor is nonexistent and the 
labor force is fully employed. When I said 
(p. 302), that “Farmers (i.e., men), by and 
large, are fully occupied, taking into ac- 
count the work outside their own farms,” 
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this was a statement which referred to total 
hours worked per year without considering 
the distribution during the year. Nowhere in 
my article did I maintain that work outside 
the farm is a viable alternative to farm work 
throughout the year i.e., at any time of the 
year. Hanson’s efforts to prove that men are 
to some extent unemployed at certain times 
of the year and that outside work is not al- 
ways available only repeat what I thought 
was obvious from my article. 

As I see it, the major issue in the rural 
surplus labor problem is: does there exist a 
surplus of labor in the sense that marginal 
productivity of labor at all times of the year 
is zero (or at least, very low) so that labor 
could be withdrawn permanently from agri- 
culture without detrimental effects on out- 
put; or, is the surplus of a purely seasonal 
nature and if so, how large is the seasonal sur- 
plus and how long a time of the year does it 
exist. It is the first case which traditionally 
has been considered in development theory 
and which makes demand-supply theory of 
wages break down so that if wages actually 
are paid, some sort of “institutional” wage 
explanation is called for.! The existence of 
seasonal slacks and seasonal underemploy- 
ment gives rise to entirely different develop- 
ment problems and is fully compatible with 
demand-supply theory of wages even in a 
fully competitive labor market and even if 
marginal productivity occasionally during 
the year should become zero. I shall discuss 
this more in detail below. The EPRA shows 
unequivocally that surplus labor in Egypt is 
a seasonal problem and of much less impor- 
tance than has hitherto been assumed. 
Hanson has made no attempt to deny that. 


1The problem of wage determination exists also in 
models which assume that rural employment and pro- 
duction is determined at the margin where utility of 
income and disutility of labor are equal so that marginal 
productivity is positive, but a gap is assumed to exist 
between marginal productivity in family enterprises 
and rural market wages. (Amartya Sen, p. 31 ff.) 
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I. Market Imperfections 


Hanson points out that the fact, disclosed 
by the EPRA, that small farmers to a large 
extent find work outside their own farm does 
not really imply, as I contended, that “there 
is little reason to believe that the value of 
the marginal product of labor even on the 
smallest farms, would be smaller than cur- 
rent rural wages” (1969, p. 302). Preferences 
for self-employment may make farm families 
work on the farm to a point where marginal 
productivity is lower than current market 
wages. I agree in that. What makes it diff- 
cult to believe that marginal productivity 
generally should be lower than market wages 


even on small farms, is rather the fact that ` 


even small farms hire labor. We probably 
agree that when labor is actually hired it is 
hard to believe that marginal productivity 
should be lower than the market wage rate. 
Since even the smallest farms to some extent 
depend on hired labor (1969, p. 302, Table 3) 
there must be at least some time of the year 
when marginal productivity and market 
wages are in line with each other. Outside the 
periods when labor is hired, the preference 
for self-employment may, however, lead to a 
lower marginal product of labor than the 
market wage rate. The problem is then how 
important such preferences are. I still believe 
that the fact that up to 33 percent of men’s 
work (namely on farms of 4 to 2 feddan with 
more than 3 working family members) is out- 
side their own farm, indicates that such 
preferences cannot be too difficult to over- 
come. 

Another “model” (the Lewis model) men- 
tioned by Hanson, which leads to compari- 
son between market wage and average 
rather than marginal product, overlooks the 
fact that in an environment like rural 
Egypt, a decision to take temporary work 
outside the household, is a family decision 
(or, rather, a decision by the family head) 
and not the decision of the individual family 
member; for that reason it is likely that the 
decision is taken on the basis of the effect on 
total family income, and in that case it is, of 
course, the comparison between market wage 
and marginal product that matters. 

Let it finally be pointed out that even 


though preference for self-employment may 
imply that farms that do not rely on hired 
labor may have a lower marginal productiv- 
ity of labor than current rural market wage 
rate, this does not in any way upset tradi- 
tional demand-supply theory (Sen, p. 33); 
there will still be equality between wages and 
the marginal product of hired labor, or, to 
put it another way, market wages will be 
equal to marginal product plus possible 
“marginal self-satisfaction.” 


II. Estimated Underemployment 


With respect to estimated underemploy- 
ment, and thus surplus labor, two methods 
should be clearly distinguished: actually 
observed employment may be compared 
with either some social norm for employ- 
ment, or the “intended” supply at the going 
return to labor or market wages. Only the 
first method was applied in the case of the 
EPRA, and conceptually the second method 
may not even be well-defined in a market 
with demand-supply determined wages. 
(See below.) 

The norm adopted by the EPRA was 8 
hours work per day with one weekly day of 
rest and a few religious feast days off. It im- 
plies 303 eight-hour days per year and aver- 
age annual underemployment for adult 
males in agriculture of about 6 percent. 
Hanson considers this norm too low and cal- 
culates his own underemployment percent 
on the basis of 306 working days (if I have 
understood him correctly) with a daily num- 
ber of hours equal to the actual average at 
the seasonal peak; on this basis the average 
underemployment percent for the year be- 
comes about 10 to 11. Hanson accuses 
the norm of the EPRA of being based 
on Western industrial practices rather than 
non-Western peasant agriculture. Social 
norms are, of course, always arbitrary. The 
norm chosen by the EPRA was largely based 
on what was considered to be the social 
norm of the present Egyptian regime, which 
in 1962 introduced a 42 hour week with some 
paid vacation in the “organized” sector and 
generally respects all religious feasts. From 
a planning point of view it is natural to con- 
sider the actual norms of the government of 
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the country in question. The weekly day of 
rest (modern Western industrial practice is 
to have 2 such days) is, incidentally, an an- 
cient rule, laid down in more than one 
major religion, thus presumably expressing 
the social norms of primitive non-Western 
peasant or tribal societies. In addition, it was 
taken into consideration that the average 
number of hours actually worked per day by 
hired, actually employed rural laborers 
turned out to be rather constant during the 
year June 22, 1964, to June 21, 1965 ata level 
of 8.1 hours. Hanson’s norm seems to be 
based on the assumption of a given constant 
institutional wage rate and a horizontal 
supply curve (at least) to the point of actu- 
ally observed peak employment. We shall 
see below that there is no justification for 
Hanson’s assumption of a constant wage 
rate; the available evidence proves the op- 
posite. In addition I would like to stress that 
even on Hanson’s norm, underemployment in 
Egyptian agriculture is a purely seasonal 
phenomenon and much more limited than 
has usually been assumed. (The first Egyp- 
tian 5 year plan worked with the assumption 
that almost 25 percent of the rural labor 
force could be permanently removed from 
agriculture.) 

In a further effort to bring up the average 
underemployment percent, Mr. Hanson 
reveals a peculiar, though by no means un- 
common, prejudice against certain types of 
rural activities. I quote: “Throughout the 
country a large percentage of working time 
during [the off-season] is spent on non- 
agricultural and nonfarm jobs such as ani- 
mal watching, marketing, and production of 
handicrafts...that have an obviously 
low productivity. It seems unlikely that 
much time could be spent in this way if, as 
Hansen contends, wage employment existed. 
If more remunerative or productive jobs 
were made available in the off-season, this 
low level work might be shifted to women or 
children, reducing their unemployment” 
(p. 495). Quite apart from the fact that “ani- 
mal watching” (which is not a special Egyp- 
tian form of rodeo with which the rural popu- 
lation entertains itself during slack seasons, 


but simply animal husbandry which goes on 

all the year round) already to a large extent 

is the work of women and children, I do not 

understand when this kind of work has be- 

come ‘“nonagricultural.”” Nor do I under- 

stand on what grounds animal husbandry, 

marketing, and domestic handicrafts (which 

in Egypt mostly means repair work and 

house building—rural families in Egypt 

usually build their mudbrick dwellings them- 

selves) are deemed “low level work” with an 

“obviously low productivity,” which ought 
to be left to women and children unless, of - 
course, Hanson has in mind the fact that off- 
season marginal productivity of field work is 
relatively low and that any off-season ac- 
tivity should be expected to have low margi- 
nal productivity. Hanson does not seem to 
have understood that one of the important 
results of the EPRA is to demonstrate that 
in concentrating on field work only, earlier 
studies of rural employment missed a num- 
ber of time consuming activities without 
which a traditional Egyptian farm simply 
cannot be run. Animals (some of them even 
necessary for the field work) have to be taken 
care of, products have to be sold and inputs 
purchased, and both transported, etc. And it 
is good to have a house to live in, even in the 
splendid Egyptian climate. If alternative 
high-productivity off-seasonal activities were 
created (requiring investments, presumably) 
farmers would, of course, shift away from 
both nonagricultural and agricultural work. 
But what has this to do with the problem at 
hand? 


WII. Rural Wages and Their 
Seasonal Behavior 


Considering the great variability of daily 
wages, sex-age differentials between daily 
wages, etc., it is impossible in the collected 
data on daily wages to find any kind of con- 
stancy which could be interpreted as a non- 
market determined institutional wage level. 
Hanson believes, however, and this is his 
basic reinterpretation of the data, that sea- 
sonal variability of the daily wage rates is 
the outcome of a similar variability of the 
number of hours worked daily by employed 
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laborers at a relatively constant hourly 
wage rate. And in this constant hourly wage 
rate, Hanson believes to have found the 
missing institutional wage rate. l 

This interpretation should not be ruled 
out a priori, of course. The EPRA were, 
however, fully aware of this possibility. In- 
formation was therefore collected not only 
about daily wages, but also about the number 
of hours to be worked at the reported daily 
wage. Parallel with the weekly series for 
daily wages, the EPRA thus had at its dis- 
” posal a series for hours to be worked and this 
series turned out to be very constant with at 
most a very slight seasonal movement. I 
mentioned this in a footnote to my article 
(1969, p. 309) which Hanson has noticed, 
but misunderstood. He seems to believe that 
I arbitrarily assumed that number of hours 
for employed laborers is constant, and that 
he just as well can make the opposite assump- 
tion. My assumption was, however, based on 
firm evidence which Hanson has overlooked 
completely. He did not trouble himself by 
looking up the reference given in the footnote 
just mentioned. The raw weekly averages 
for both daily wages and daily hours for men 
can be found in the EPRA Report D, p. 39: 
see also graph I:4a, and figures for calculated 
hourly wages were published in the same 
volume, p. 37. The text of Report D discussed 
the problem in some detail: 


Thirdly, an important point: as an ex- 
pression for the demand for labor we 
have used the number of hours worked 
on average per eight day period per 
member of the labor force, while as an 
expression for the price of labor we have 
preferred to use the daily wages, partly 


for hours for actually employed laborers 
(see Tables I:1 and I:7). It seems un- 
likely, therefore, that the common 
fluctuations in hours worked for ac- 
tually employed persons [read:laborers] 
should explain the correlation between 
daily wages and average hours worked 
per eight day period for all members of 
labor force. But hours per day for ac- 
tually employed laborers do show some 
fluctuations, and in order to make sure 
that the seasonality of hours worked 
for actually employed [laborers] does 
not account for the correlation between 
daily wages and hours worked per 
eight day period for all members of the 
labor force, we have for men calculated 
the average number of hours worked for 
actually employed [laborers], and 
through simple division of average daily 
wages and average hours actually 
worked the average hourly wages were 
obtained week by week. The upward 
trend in hourly wages was eliminated 
in the same way as for daily wages, and 
the “true” seasonal fluctuations of 
hourly wages were then obtained as the 
difference between the trend and the ac- 
tual weekly averages. See graph I:4a. 
The resulting adjusted hourly wages 
have been depicted in graph I:5 and it 
turns out that the index of (adjusted) 
hourly wages follows the index of (ad- 
justed) daily wages very closely. This 
shows that movements in the average 
hours actually worked per day are 
mainly erratic; looking at the curve for 
the weekly averages of hours per day in 
graph I:4a, one also gets the impression 
that there is at most a very weak sea- 
sonality in the movements of hours per 
day. [pp. 29-30] 
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because the information of daily wages 
may be more reliable than that of 
hourly wages. The parallel movements 
of wages and hours worked per eight day 
period might therefore simply express 
the same movements for hours worked 
for actually employed people at a con- 
stant wage per hour. Now, our earlier 
findings actually showed a maximal 
seasonal spread of wages per hour of 
the same size as that for daily wages, 
and a much smaller maximal spread 


To permit the reader to judge for himself, 
I have amended Figure 1 of my 1969 article 
so that it now shows not only daily wages, 
and average working hours (per 8 day 
periods) for all men in labor force, but also 
the average working hours (per 7 days, to 
make the levels easily comparable) for 
actually employed laborers. The difference 
between the two employment curves is 
striking. Hanson’s mistake was thus to over- 
look that information about hours for 
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actually employed laborers did exist, and to 
identify hours worked by actually employed 
laborers with the average of hours worked by 
all men in the labor force whether employed 
or unemployed, whether self-employed or 
employees. The reader will also understand 
now that I was fully justified in using the 
latter series as an index of labor demand to 
explain the fluctuations in daily (and inci- 
dentally, hourly) wages. 

Quite apart from the fact that hourly 
wages thus fluctuate practically speaking in 
the same way as daily wages, Hanson offers 
us no explanation of why hourly wages 
should be constant and does not tell us 
which “institution” is implied. It would also 
be very queer if institutions, or, traditions 
were related to hourly wages, a wage form 
which is not and has never been used in rural 
Egypt. Labor is hired per day (or season, in 
the case of permanently employed hands), 
and it is significant that when the govern- 
ment in 1952 made an abortive attempt to 
institute statutory minimum wages in rural 
districts, it was a question of a minimum rate 
for daily wages. 

If Hanson thus wants to challenge my in- 
terpretation of the EPRA data, he has ‘to 
criticize the series for hours worked by 
actually employed laborers. This series is, 
indeed, open to some doubt. Strictly speak- 
ing it expresses the village sheik’s opinion 
about hours to be worked at the daily wages 
of the week in question. He may be wrong 
and hours actually worked may differ from 
what has been agreed upon. I recall that 
when the EPRA was planned, I had expected 
the work time of employed laborers to fluc- 
tuate more than appears from the collected 
figures, not because of the fluctuations in 
demand for labor, but simply because the 
day is longer during the summer than during 
the winter. As in all old-fashioned agricul- 
ture the work day for hired labor in rural 
Egypt tends to be determined by the length 
of the day, and even at these southern lati- 
tudes the length of the day varies substan- 
tially during the year. Hence, my own expec- 
tation of both longer and greater fluctuation 
in hours of work per employed laborers. 

There is no direct way of testing the relia- 


bility of the sheiks through the published 
material, but the following considerations 
may perhaps be taken as an indication that 
the sheiks knew what they were talking 
about. The statistical tables to the EPRA 
(I, Part I, Table 17, pp. 58-59) contain a fre- 
quency distribution of days by number of 
working hours, sex-age, and main occupa- 
tion. Farm laborers are here separated out as 
a special group. Let us now define farm 
laborer days with one daily hour of work and 
more as “employed days.” For male, em- 
ployed farm laborer days, thus defined, the 
average number of hours work is 8.23, with 
a standard deviation of 1.78 hours, that is 22 
percent measured upon the mean. For all 
males in the sample, including employed as 
well as unemployed days, the average num- 
ber of hours is 6.33 with a standard deviation 
of 3.89 hours, that is 61 percent of the mean. 
Since our problem is to what extent the fluc- 
tuations of the average number of hours 
by all males (per 8 day period) can be as- 
sumed to express the fluctuations of the aver- 
age number of hours for actually hired lab- 
orers, these percentage standard deviations 
are obviously relevant; they indicate a much 
larger variability in hours worked by all 
males than by employed laborers. However, 
the frequency distributions on which they 
are calculated are influenced by other cir- 
cumstances than seasonality, for instance 
regional differences, farm and family size, 
etc. The measured standard deviations are 
thus larger than would follow from sea- 
sonality alone. And they are, of course, 
much larger than the standard deviations 
calculated on the figures behind the series 
shown in Figure 1, because on a given day in 
the year, all men do not work the same num- 
ber of hours; the distributions of men by 
number of hours worked on a specific day 
are not available. If, however, regional differ- 
ences? and farm and family size influence the 
distributions for farm laborers (which may 
have land, up to one-half feddan) and all 
men in the same way, the influence from 


2I am not given access to the primary material any 
longer, but my recollection is that there were some 
differences between villages in working hours of hired 
labor. 
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seasonality would also be in relation to the 
measured standard deviation. Now the aver- 
age hours worked per 8 day period for all 
males is 50.91 and the standard deviation is 
5.90 hours, that is 12 percent of the mean, 
which is about one-fifth of the percentage 
standard deviation of the frequency distribu- 
tion of days by hours worked for all males, 
61 percent. If the standard deviation of 
average hours per 8 day period for hired, 
actually employed laborers also were one- 
fifth of the standard deviation of days dis- 
tributed by hours, which was 22 percent, one 
should expect the former standard deviation 
to be about 4 percent. The standard devia- 
tion of the sheik series is about 2 percent! 
And there is one factor which biases the mea- 
sured standard deviations of days distributed 
by hours worked against the hypothesis of 
relatively constant working hours for hired 
laborers. As just mentioned, farm laborers 
may own or rent small plots of land on which 
they occasionally work; indeed, men in so- 
- called landless agricultural families spent 31 
and 27 percent of their work time on their 
own land (in small and big families, respec- 
tively). For laborers it seems likely, there- 


fore, that days with very few hours have 
been spent on their own plot, and that days 
with very long hours have been spent partly 
as hired labor, partly on their own plot. If 
we could separate those hours which 
laborers have worked as hired labor, and this 
is what is relevant for our problem, we would 
probably find an even smaller percentage 
standard deviation for this group. No 
definite conclusions can be drawn on this 
basis, but it points at least in the direction of 
a much smaller variability during the year 
for average hours worked by actually hired 
labor than for all males in the sample. 

Considering habits of life in Egyptian vil- 
lages, I believe also now that about 8 hours 
effective work throughout the year may 
sound reasonable. Villagers rise and go to 
“bed” with the sun. At sunrise they get up 
and after a meal they are ready to walk or 
perhaps ride to the fields. Effective work may 
thus begin quite some time after sunrise. At 
midday there is always a long siesta and in 
the late afternoon, work has to stop early 
enough for laborers to reach their homes and 
get a meal before it gets dark. If we add that 
the midday siesta during the summer, when 
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temperatures in the shade may increase to 
120 degrees Fahrenheit, has to be consid- 
erably longer than during the winter, I think 
we can understand why the effective work 
day for laborers tends to be roughly the same 
all the year round. If we shall speak of non- 
market determination of conditions of work 
for laborers in Egyptian agriculturc, the 
work day for laborers may be the only case 
in point. 

Hanson has three other objections to my 
analysis of rural wages. The first one is re- 
lated to villages with missing information 
for the slack season. He argues on the one 
hand that to leave out these villages from 
the average implies a bias against the de- 
mand-supply theory (presumably because 
thereby the measured variation in the sea- 
sonal fluctuations diminishes?) while, on the 
other hand, missing information discloses 
missing employment opportunities. The first 
argument is wrong, and the second does not 
upset the demand-supply theory, which 
really, as I shall show in the next section, is 
the only way to explain why information 
sometimes should be missing in the slack 
season. 

The second objection is more valid. An 
analysis of wages without regard to possible 
regional, and Hanson might have added, sea- 
sonal differences in costs of living may go 
wrong in that money wage differentials may 
simply reflect differences’ in costs of living. 
This argument is in principle correct in so 
far as regional differentials are concerned. I 
know of no systematic study of regional 
differences of costs-of-living for Egypt, but 
there may exist significant differences be- 
tween the areas covered by the EPRA. Con- 
sidering, however, the fact that a substantial 
number of items entering the budget of the 
lower income brackets in rural areas are 
subject to price controls with uniform prices, 
I doubt very much that cost-of-living differ- 
entials can explain much of the substantial 
regional wage differentials. But the problem 
ought to be studied and I may be wrong. 
Differences in cost of living cannot, on the 
other hand, have anything to do with the 
strong variations in the sex-age differentials, 
and the seasonal fluctuations in costs of 
living have in fact been studied. There is 


quite a natural tendency for the cost of liv- 
ing to have a seasonal trough during the 
summer when vegetables and fruits are in 
good supply; if anything, the seasonal fluc- 
tuations of real wages are thus slightly 
stronger than those of money wages (see 
Hansen, 1966, pp. 384-85). 

Hanson’s last objection is related to my 
suggestion of using the distribution of vil- 
lages by average daily wages as a test of the 
two wage theories. To my eye the distribu- 
tions seemed to support demand-supply 
theory rather than institutional wage theory, 
but partly because of the problem with cost 
of living, partly confronted with his high- 
powered statistical test, I agree with him that 
no definite conclusions can be drawn by this 
method, although I do not quite see why he 
insists upon leaving out the six lowest 
observations. 


IV. Rural Employment and Demand-Supply 
Theory 


I see no reason thus to give up the applica- 
tion of demand-supply theory of wages us 
expressed in the regressions on page 310 of 
my article. It should be stressed that the 
theory is at variance with the application of 
corresponding theory to developed countries 
(the Phillips curve). In the application to 
rural wages in Egypt, I assumed that wages 
adjust instantaneously, which means that 
the labor market is always cleared and no 
involuntary unemployment or underem- 
ployment can exist. The point is important 
because it implies that if at all we shall speak 
about unemployment and underemployment 
it must be in relation to some social norm. It 
may be useful to show how the theory works 
for slack seasons in villages where no laborer 
finds employment, and, consequently, it 
seems hard to insist that the market is 
cleared, and to deny that there is unemploy- 
ment. 

The following simple model of rural em- 
ployment and wage formation is an adapta- 
tion of Chihiro Nakajima’s model for family 
farms (see in particular, pp. 176 and 179-81). 
Nakajima considers only the case when the 
wage rate is given exogenously; our problem 
is the determination of both employment and 
wages. For the sake of simplification I 
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disregard work of farm family members out- 
side the farms (small farmers working tem- 
porarily for big farmers, or for government) 
but the model can easily be extended to 
cover that case too. 

Assume thus that we have farm families 
working on their own land, and landless 
laborers working for farm families. In Figure 
2A, I have depicted the aggregate short run 
supply curve of farm families S’, and landless 
laborers, S', respectively. Since the supply 
of farm family labor is used only for input on 
their own farm, I shall assume that the 
supply curve for farm family labor starts out 
from a lower level than that of landless 
laborers; this assumption is in line with the 
idea that self-emplayment is considered more 
respectable and/or enjoyable than work for 
others. Since we are considering the very 
short run, supply becomes zero at a positive 
wage rate. The total supply curve for labor is 
thus S. In Figure 2B we have the “open” or 
“net” labor market; labor supply in the open 
market is S'. We make no distinction be- 
tween hours and days, but this complication 
could easily be taken care of (see Sen). 

Let then MP in Figure 2A depict the 
„alue of marginal productivity (at given 


Real Wage Rate (W) 





FIGURE 2A 


farm product prices), falling with increased 
labor input.? The marginal productivity 
curve for a day or week at the peak season is 
MP.. The corresponding net demand curve 
in the open market is D,, which is the excess 
demand of farms, MP,—<S! (horizontally). 
Utility maximization for the farm families 
requires that production is extended to the 
point where the market wage rate is equal to 
the value of marginal productivity, and that 
farm family labor is extended to the point 
where the farm family labor supply price is 
equal to the wage rate. At MP, total labor 
input becomes Ly, family labor input Ly and 
input of hired labor L,'. The wage rate is 


3 Let Q;, be the output of product 7 maturing for sale 
at time r, and I; be the input of factor ¢ at time t, t<7. 
There are m products and x factors. The value of the 
marginal productivity of factor 7 at time t is then 


=. Pit Qr 
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where #;, is the price of output j expected for time 7, 7 
the interest rate per period (say, day), and the deriva- 
tives are calculated on the transformation function 
F(Q;r; Iu) =0. The optimum condition is Wi=MP it. 
Clearly MP will shift up and down during the year with 
the biological and climatic rhythms of agricultural pro- 
duction. 


Ww 


Ficure 2B 
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W,. At a less pronounced peak, the marginal 
productivity curve may be MP, and the net 
demand in the open market, Dz. Both family 
and hired employment will be lower, and so 
will the market wage rate which is now Wa. 
We note that no involuntary unemployment 
or underemployment have arisen; both farm 
families and laborers work at their optimum. 
Consider then a slack season with M P3. Here 
farm family employment has fallen to L; and 
no hired labor is employed. Wages are inde- 
terminate. The supply price for laborers at 
zero employment is W5, while the demand 
price at Ls is W3. We have thus a situation 
where an equilibrium in thé open labor mar- 
ket does not exist; no laborers are hired and 
there exists no market wage rate.4 Marginal 
productivity is positive, but it could fall to 
zero without changing anything in the open 
market situation. If the MP curve passed 
through the origin (in which case not even 
family members would work), or the S- 
curve in the beginning coincides with the 
x-axis (in which case family members may 
do some work even at a very low marginal 
productivity curve), the supply price of 
laborers would still be Wo at a demand price 
equal to zero and the market wage rate 
would still be indeterminate. Even in this 
position we cannot determine the amount of 
involuntary unemployment, because there is 
no definite market wage rate at which supply 
could be measured. 

The pattern described here corresponds 
closely to what actually happened in the 
wage survey. As the season became more 
slack, both wages and employment fell; and 
in some villages, before wages fell to zero, 
there were suddenly no wages to report; 
there was no active labor market, no hiring of 
labor. These are the villages with informa- 
tion about wages missing for the slack season. 
If there had existed an institutionally, or 
traditionally given wage rate, there is no 
reason why it should be impossible for the 
sheik to tell us what the wage rate is when 
there is no hiring of labor. 


4 What prevents a solution from existing is a discon- 
tinuity in the excess demand function. The proofs for 
the existence of a competitive equilibrium generally 
assume continuous excess demand functions. 


V. Concluding Remarks 


Since there is full agreement about the 
existence of some seasonal underemployment 
and unemployment, in particular in Upper 
Egypt, Hanson’s concluding recommenda- 
tions of counterseasonal employment policies 
can give rise to no disagreement either. It 
has always been recognized that the peren- 
nial cropping which now is being substituted 
for basin irrigation in parts of Upper Egypt 
will help to wipe out seasonal underemploy- 
ment there. The main problem is how the 
electricity from the Asswan High Dam will 
be used. It seems now that priority will be 
given to village electrification which is prob- 
ably a condition for creating counterseasonal 
employment in thevillages and for mechaniza- 
tion of agriculture (repair shops). On the other 
hand, it should not be overlooked that to the 
same extent as seasonal underemployment of 
labor is diminished in this way, seasonal 
underemployment of capital may be created. 
It is not obvious what is best from a social 
point of view. 
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ERRATA 


The Determinants of U.S. Direct Investment 
in the E.E.C. 


By ANTHONY E. SCAPERLANDA AND LAURENCE J. MAUER 


A number of errors occurred in Tables 1 and 2 of this article which appeared in the Septem- 
ber 1969 Review, pages 558-68. The errors arose from the use of a regression program employ- 
ing the single precision computational technique and in one instance, as the result of a scale 
change. 

The corrected tables follow: 


TABLE {—REGRESSION Equations For U.S, DIRECT FOREIGN INVESTMENTS 
IN THE E.E.C.: ANNUAL Data, 1952-1966 

















Regression Equation , Re Se DW 
(1.1) I=—426.707+ 5.520¥ — 58.860M -+349.407AM — l 8.099A Y .952** 79.697 1.665** 
(5.171)** (.125) (.821) (.765) 
(1.2) I=~362.665+ 4. 817Y — 125.0064 +4-337.617AM—386.487G, .950** 81.763 1.572 
(9.925)** (.248) (.774) (.239) 
(1.3) I=—364.682+ 4.764Y —188.711M_ +4346.6091f — .036G, .950** 81.989 1.570 
(8.443)** (.349) (.702) (.041) 
(1.4) [=~463.2724+ 4.899% — .763M .955** 77.045 1.572* 
(12.129)** (.002) 
(1.5) I=—461.6244+ 4.911Y +252.639AM .957%* 75.410 1.498** . 
(17.783)** (725) 
(1.6) J=—459.966-+ 5.430¥Y — 6.605AY .9577* 75.451 1.720* 
(6.872)** (.716) 
(1.7) = —436,758-+ 4.899% — 293.815G, .956** 76.889 1.599* 
(17.424)**  (.221) 
(1.8) =—471.167+ 4.928Y + .217G: .956** 76.716 1.611* 
(16.762)** — (.321) 
(1.9) I=—372.011+ 4.778¥ —176.763M@ +337.201AM 954** 78.180 1,572** 
(10.941)** (.406) (.809) 
(1.10) F=~518.935+- 5.616¥ +118.506M — 7.773AY .954** 78.510 1.670** 
(5.373)** (.288) (.746) ` 
(1.11) Z= -—454.159-4- 4.938Y + 50.536M@ —381.464G, .952** 80.261 1.577** 
` (10.953)** (. 114) (.240) 
(1.12) I=—~496.358+ 4.970¥ -+ 47.915 + .248G. .952** 80.079 1.592** 
(10.548)** (116) (329) 
(1.13) I=~—456.2744 5.600¥ +324.932AM + 8.533AY 95 T#* 76.048 1.645** 
(6.842) (.901) (.894) 
(1.14) I=—410.177+ 4.912Y +4289.040AM —558.764G, .954** 78.197 1.528** 
07.150 (776) (L400) 
(1.15) I= —466.1404+ 4.9277 +4239.530AM + .127G, 954" 78.647 1.526** 
: (16.347)** (.646) (.180) 
(1.16) I[=—463.656+4+ 4.9007 .959** 74.022 1.571* 
(18. 104)** 





a The numbers in parentheses are ¢-statistics; * and ** indicate significantly different from zero at 5 percent and 
one percent levels, respectively. 

The symbol * and ** on the Durbin-Watson statistics indicates that the null hypothesis of residual independence 
cannot be rejected at the 5 percent or one percent level of significance. The tests of the DW statistics are based on the 
H. Theil-A. Nager testing procedure. 
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TABLE 2—REGRESSION EQUATIONS ror U.S. DIRECT FOREIGN INVESTMENTS IN THE E.E.C.: ANNUAL DATAS 











Regression Equation R Se DW 
1952-58: 
(2.1) I=— 245.3594 3.294Y .807** 36.024 1.845 
(5.109)** 
(2.2) I=— 339.7074- 2.736Y +399.066M¥ .908** 24.838 2.438 
(5.520)** (2.553) 
(2.3) I=— 243.5674 3.303Y + 189.690AM .814** 35.350 2.125 
(5.219)** (1.092) 
(2.4) I=— 245.9034 3.060Y + 2.904aY . 765** 39.796 1,954 
(2.954)** (312) 
(2.5) I=— 260.521+ 3.299Y + 161.522G, . 761* 40.092 1.905 
(4.594)** (192) 
(2.6) I=— 232.603+ 3.217Y — 0.153G. .769** 39.389 1.919 
(4.417)** (.427) 
1959-66: 
(2.7) I=— 714.5284- 5.871Y .945** 75.069 2.629 
(11.064)** 
(2.8) I=—1069.750+4- 6.470¥ + 678.706 .937** 80.971 2.493 
(4.003)** (.396) 
(2.9) I=— 722.036+ 5.976¥ +1018.147AM .945** 75.196 2.550 
(11.026)** (.990) 
(2.10) IT=— 699.5614- 6.1187 +  3.696AY -936** 81.503 2.747 
(6.079)** (.300) 
(2.11) Z=— 690.9034- 5.859¥ — 225.577G, .935** 82.172 2.665 
(9.820)** (.087) 
(2.12) Z=— 697.549+ 5.835Y—  5.292G, -935** 82.139 2.642 


(8.750)** (. 107) 


See note to Table 1 for explanation of * and **. Numbers in parentheses are /-statistics, None of the DW statistics 
were tested owing to the small number of degrees of freedom. 


NOTES 


Nominations for AEA Offices 


The Electoral College on March 5 chose Kenneth J. 
Arrow as nominee for president-elect of the American 
Economic Association in the balloting to be held in the 
autumn of 1971. Other nominees (chosen by the nom- 
inating committee) are: for vice president (two to be 
elected), Ronald H. Coase, John G. Gurley, Hendrik S. 
Houthakker, and Arthur M. Okun; for member of the 
excutive committee (two to be elected), Gerard Debreu, 
Guy H. Orcutt, Joseph A. Pechman, and Melvin W. 
Reder. 

Under a change in the bylaws reported in the Papers 
and Proceedings of this Review, May, 1971, additional 
candidates may be nominated by petition, delivered to 
the secretary by August 1, including signatures and ad- 
dresses of not less than 6 percent of the membership of 
the Association for the office of president-elect and not 
less than 4 percent for each of the other offices. For the 
purpose of circulating petitions, address labels will be 
made available by the secretary at cost. 


Announcement of Junior Dues 
Increase 


At the annual meeting of the American Economic As- 
sociation on December 29, 1970, those present voted to 
double the dues of all except junior members. A subse- 
quent vote provided that the Executive Committee 
could raise the dues of junior members to the extent 
necessary to retain second class postal privileges. 

The AEA counsel, Seymour J. Rubin, has ascertained 
that the dues of junior members need to be doubled for 
this purpose. The Executive Committee of the AEA 
voted, March 5, 1971, to increase the dues for junior 
members to ten dollars. An abstract of Mr. Rubin’s 
opinion is given below: 


Part 132.228 of the “Post Office Regulations for 
Mail Classifications and Rates: Second Class” pro- 
vides, essentially, that a publisher can charge a rate 
not less than 50 percent of its full subscription rate 
toa “premium group” of subscribers and still qual- 
ify for second class privileges, so long as the reduced 
rate charged is not less than the cost to the pub- 
lisher of the subscription rate involved. Thus if 
your full subscription rate is $20, or some stated 
portion of the $20 membership fee you charge to 
regular members, you are allowed under the regu- 
Jations to charge no less than half that rate ($10) to 
a premium group such as junior members, assuming 
the reduced rate is not less than your cost. 


The American Academy of Political and Social Sci- 
ence recently held a conference, “Harmonizing Tech- 
nological Developments and Social Policy in America.” 
A monograph consisting of five principal papers, cri- 
tiques on each, and proceedings of the conference may 
be obtained free by writing to the Academy, 3937 Chest- 
nut Street, Philadelphia, Pennsylvania 19104. 


The Committee on International Exchange of Persons 
announces availability of foreign economists for appoint- 
ments in U.S. universities and colleges under provisions 
of the Fulbright-Hays Act for the academic year 1971- 
72. 

Japan: Hiromi Ishigaki, Kaichi Shimura; Yugoslavia: 
Miroslav Petrovic, Branislav Soskic, Dragoljub Stojil- 
kovic, Boris Tihi; Italy: Alessio Lokar, Alfredo Medio, 
Rino Ricci; Turkey: Turgent Var. 

Inquiries should be addressed to; Miss Grace E. L. 
Haskins, Program Officer, Conference Board of Asso- 
ciated Research Councils, 2101 Constitution Avenue, 
Washington, D.C. 20418 or via telephone—Area Code 
202, 961-1948. 


The National Science Foundation will sponsor a sum- 
mer institute for junior college instructors of economics, 
August 2-27, 1971. The topics will include contemporary 
economic analysis and the economics of education. Di- 
rector: H. Robert Heller, economics department, Uni- 
versity of California at Los Angeles, Los Angeles, Cal- 
ifornia 90024. 


The National Institute of Social and Behavioral Sci- 
ence will hold sessions for contributed papers at the 
138th annual meeting of the American Association for 
the Advancement of Science, December 26-31, 1971, in 
Philadelphia. Economists who would like to give a paper 
at these sessions are invited to forward titles and ab- 
stracts of 300 words by August 25 to Donald P. Bay, 
National Institute of Social and Behavioral Science, 863 
Benjamin Franklin Station, Washington, D.C. 20044, 

Suggested topics for papers might include in whole 
or in part the economics of selected wage-price controls; 
a national income policy; the Federal full-employment 
budget in theory and practice; percentage state income 
tax deductions from federal income taxes as an optimum 
form of revenue-sharing; environmental and welfare 
economics; some aspects of scope, degree, and intensity 
in the redistribution of income in the United States; re- 
ciprocal trade agreements questions and foreign dump- 
ing as current problems in the U.S. balance of payments; 
employment and the status of free trade theory in a high 
inflation economy; automation, computers, and manage- 
ment science as instruments of social and economic 
change in the U.S.S.R.; foreign economic competition 
in postwar Southeast Asia and problems in the protec- 
tion of economic nationalism; general international in- 
vestment, trade, and exchange questions; economic de- 
velopment theory; and subjects in interdisciplinary 
areas. 


The proceedings of a research conference, held Sept. 
11-12, 1970 by the Inter-University Committee on 
Urban Economics, are now available. The papers cover 
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urban land and housing markets, economic conse- 
quences of air pollution, poverty, public goods theory, 
and related policies. Orders enclosing $3.00 payable to 
the University of Chicago should be addressed to Pro- 
fessor G. S. Tolley, department of economics, 1126 E. 
59th Street, Chicago, Illinois 60637. 


A two-day meeting will be held at Oklahoma State 
University, Stillwater, on the relationships between 
computer science and statistics. The keynote speaker 
will be H. O. Hartley of Texas A&M University. Work- 
shops will be conducted in five areas: TIME SERIES 
AND STOCHASTIC Processes: Emanuel Parzen, State 
University of New York, Buffalo, chairman: DECISION 
Scrences: Dennis Grawoig, Georgia State University, 
Atlanta, chairman: Compumetrics: Robert Gordon, 
University of California, Irvine, chairman, COMPUTER 
SCIENCE AND STATISTICS IN HIGHER EDUCATION: J. L. 
Folks, Oklahoma State University and Ron Mohler, 
University of Oklahoma, co-chairmen; COMPUTER 
SCIENCE AND STATISTICS IN THE EXTRACTIVE INDUS- 
TRIES. 

Persons having papers in any of these five areas 
(up to about eight pages) are invited to submit them 
to the conference chairman, Dr. Mitchell O. Locks, 
ieee State University, Stillwater, Oklahoma 

4074, 


The American Academy of Political and Social Sci- 
ence, 3937 Chestnut Street, Philadelphia, Pennsylvania 
19104, announces that it will send free upon request, 
copies of a study “Design for International Relations 
Research: Scope, Theory, Methods, and Relevance.” 


Deaths 


A. B. Andarawewa, economics branch, Canada De- 
partment of Agriculture, Ottawa, fall 1970. 

Frederick A. Bradford, professor emeritus, Lehigh 
University, Jan. 22, 1971. 

Elwyn Cady, Kansas City, Missouri, Dec. 15, 1970. 

Herbert B. Dorau, professor emeritus of economics, 
School of Commerce, New York University, Jan. 17, 
1971. 

Eberhard M. Fels, University of Munich, Germany, 
spring 1970. 

Paul Gekker, Board of Governors of the Federal 
Reserve System, Jan. 16, 1971. 

Everett B. Hurt, assistant professor, Scarborough 
College, University of Toronto, Feb. 14, 1971. 

Jerzy F. Karcz, professor of economics, chairman, 
Russian area studies, University of California at Santa 
Barbara; general editor, Eastern European Economics; 
Santa Barbara, Dec. 10, 1970. 

Doris G. Phillips, professor of economics, California 
State College, Fullerton, Jan. 14, 1971. 

Robert Rockafellow, professor of economics, Uni- 
versity of Rhode Island, Dec. 16, 1970. 

Erich Schneider, Germany, Dec. 5, 1970. 


Gilbert Stonesifer, professor and chairman, depart- 
ment of economics and business administration, Mount 
Union College, Oct. 1970. : 

Clair Wilcox, professor of political economy emeritus, 
Swarthmore College, Dec. 31, 1970. 


Retirements 


Roland B. Eutsler, professor of economics, University 
of Florida, Oct. 1, 1970 

Morris E. Garnsey, department of economics, Uni- 
versity of Colorado, fall 1971. 

Robert W. Harbeson, professor of economics, Uni- 
versity of Illinois, Urbana, Aug. 1971. 

Ben W. Lewis, International Division, The Ford 
Foundation, Aug. 31, 1971. 

Ralph Sherman, Ohio State University, Feb. 1, 1971. 

Carl S. Shoup, professor of political economy, 
Columbia University, June 1971. 

Elbridge Sibley, Social Science Research Council, 
Dec. 31, 1970. 

N. Arnold Tolles, Cornell University: professor of 
economics, New York State University at Geneseo. 

Leland S. Van Scoyoc, professor of economics, Bowl- 
ing Green State University, Dec. 1970. 

Paul Webbink, Social Science Research Council, 
Dec. 31, 1970. 


Visiting Foreign Scholars 


H. G. Brennan, Australia National University: 
visiting foreign scholar, department of economics, 
Dalhousie University, 1971-72. 

Bienvenido Delantar, Trinity College of Quezon City: 
visiting assistant professor in economics, Trinity Col- 
lege, fall 1970-Jan. 1972. 

Kenneth A. Leslie, University of the West Indies, 
Kingston, Jamaica: Food Research Institute, Stanford 
University, 1970-71. 

Broadus Mitchell, Hofstra University: visiting pro- 
fessor of economics, University of Rhode Island, spring 
1971. 

Luigi Pasinetti, Cambridge University: visiting pro- 
fessor, Columbia University, fall 1971. 

Joan Robinson, Cambridge University: visiting pro- 
fessor of economics, University of Waterloo, fall term 
1971. 

Marcel M. Tardos, Institute for Economics and 
Market Research, Budapest, Hungary: visiting lecturer, 
department of economics, University of Michigan, 
winter 1971. 

Alfred Zauberman, London School of Economics and 
Political Science: visiting lecturer in economics, Uni- 
versity of California, Santa Barbara, winter, spring 
1971. 


Promotions 


M. William Belovicz: associate professor of eco- 
nomics, University of Massachusetts, Feb. 1, 1971. 

Nicholas G. Bohatiuk: professor of economics, Le 
Moyne College. 

Lawrence A. Boland: associate professor, department 
of economics and commerce, Simon Fraser University. 


NOTES 513 


E. Gerald Corrigan: chief, domestic research division, 
Federal Reserve Bank cf New York. 

Richard V. Cotter: professor in managerial sciences, 
University of Nevada, July 1, 1971. 

Ralph C. d’Arge: associate professor of economics, 
University of California, Riverside. 

Michael Edelstein: assistant professor of economics, 
Columbia University. 

Samuel M. Ehrenhalt: deputy regional director, 
Bureau of Labor Statistics. 

Stanley L. Engerman: professor of economics, Uni- 
versity of Rochester, Sept. 1, 1971. 

James Esmay: associate professor, San Fernando 
Valley State College. 

Frederick Finch: associate professor of economics, 
University of Massachusetts, Feb. 1, 1971. 

Raymond S. Franklin: associate professor of eco- 
nomics, Queens College of the City University of New 
York, 

Martin Geisel: associate professor of economics, 
Carnegie-Mellon University, Sept. 1, 1971. 

Louis Geller: associate professor, Queens College 
of the City University of New York. 

Harry I. Greenfield: professor of economics, Queens 
College of the City University of New York. 

Everett E. Hagen: director for center of international 
studies, Massachusetts Institute of Technology. 

Wiliam Haller, Jr.: professor of economics, Uni- 
versity of Rhode Island, July 1, 1971. 

Harry J. Halley: deputy controller and program 
director for management systems, Board of Governors 
of the Federal Reserve System, Jan. 1971. 

John J. Hooker: professor, department of economics 
and finance, University of Texas at El Paso. 

Peter E. Kennedy: associate professor, department of 
economics and commerce, Simon Fraser University. 

Leonard Lapidus: assistant vice president, Federal 
Reserve Bank of New York 

Larry J. Larsen: professor of economics, University of 
Nevada, July 1, 1971. 

Lester B. Lave: professor of economics, Carnegie- 
Mellon University, Sept. 1, 1971. 

L. C. Ledebur: associate professor of economics, 
Denison University. 

Will Lyons: professer of economics, Franklin and 
Marshall College. 

Donald Mathieson: assistant professor of economics, 
Columbia University. 

Kent Monroe: associate professor of economics, 
University of Massachusetts, Feb. 1, 1971. 

Woo H. Nam: associate professor of economics, San 
Diego State College. 

Peter Passell: assiscant professor of economics, 
Columbia University. 

Malvika Patel: associate professor, department of 
economics, San Fernando State College. 

John D. Patrick: chief, balance of payments division, 
Federal Reserve Bank of New York. 

James L. Pierce: associate adviser, division of re- 
search and statistics, Board of Governors of the Federal 
Reserve System, Jan. 1971. 


A. Marshall Puckett; adviser, research and statistics 
function, Federal Reserve Bank of New York. 

Fredric Q. Raines: associate professor of economics, 
Washington University, St. Louis, July 1, 1970. 

Robert Rivers: professor of economics, University of 
Massachusetts, Feb. 1, 1971. 

Dick L. Rottman: professor of managerial sciences, 
University of Nevada, July 1, 1971. 

Gregory C. Schmid: chief, foreign research division, 
Federal Reserve Bank of New York. 

James Starkey: assistant professor of economics, 
University of Rhode Island, July 1, 1971. 

Rudolf Thunberg: manager, domestic research de- 
partment, Federal Reserve Bank of New York. 

Sheila Tschinkel: special assistant, securities depart- 
ment, Federal Reserve Bank of New York. 

William E. Whitesell: associate professor of eco- 
nomics, Franklin and Marshall College. 

Parker Worthing: associate professor of economics, 
University of Massachusetts, Feb. 1, 1971. 


Administrative Appointments 


Alec P. Alexander: academic assistant to chancellor, 
University of California, Santa Barbara, Jan. 1971. 

Wallace N. Atherton: chairman, department of eco- 
nomics, California State College at Long Beach, Feb. 1, 
1971. 

M. E. Bond: director, bureau of business and eco- 
nomic research, Arizona State University, July 1971. 

Flournoy A. Coles, Jr.: director, center for black 
economic development, Fisk University. 

Josephine M. Corrigan: assistant to the dean, St. 
John’s University, Sept. 1970. 

Richard S. Cowan: chairman, department of eco- 
nomics and business administration, Waynesbury Col- 
lege. . 
Simeon J. Crowther: associate chairman, department 
of economics, California State College at Long Beach, 
Feb. 1, 1971. 

Ward S. Curran: director of institutional develop- 
ment, Trinity College, 1971-73. 

Dennis J. Dugan: chairman, department of eco- 
nomics, University of Notre Dame, Jan. 1, 1971. 

Melvin A. Eggers: vice chancellor for academic 
affairs and provost, Syracuse University. 

Joseph A. Giacalone: assistant dean, St. John’s 
University, Sept. 1970. 

Harold M. Hochman: director of studies in urban 
public finance, Urban Institute. 

Kenneth C. Kehrer: acting chairman, department of 
economics and business administration, Fisk University. 

William H. Leahy: director of undergraduate studies, 
University of Notre Dame, Jan. 1, 1971. 

Gordon W, McKinley: senior vice president, eco- 
nomics and financial planning, McGraw-Hill, Inc. 

Hugh S. Norton: chairman, department of eco- 
nomics, University of South Carolina, fall 1970. 

James E. Price: chairman, economics department, 
Syracuse University. 

G. Ray Prigge: chairman, department of economics 
and business administration, Mount Union College. 

Clarence A. Reed: manager of developmental re- 


514 THE AMERICAN ECONOMIC REVIEW 


search, marketing research department, The Coca-Cola 
Company. f 

M. Selim: director of center for economic education, 
College of St. Thomas. 

Roger M. Skurski: director of graduate studies, 
University of Notre Dame, Jan. 1, 1971. 

T. Arthur Smith, U. S. Army director of cost analysis: 
chairman, Defense Economic Analysis Council. 

Richard J. Solie: head, department of economics, 
University of Alaska, Sept. 1970. 

Peter O. Steiner: chairman, department of ceonomics, 
University of Michigan. 

Vito Tanzi: chairman, department of economics, The 
American University. 

J. Vanderkamp: chairman, department of economics, 
College of Social Science, University of Guelph, July 1, 
1971. 


New Appointments 


I. Robert Andrews, Bowling Green State University: 
associate professor, department of economics and 
commerce, Simon Fraser University. 

Harold Barnett, Federal Reserve Bank of Boston: 
instructor, department of economics, University of 
Rhode Island, fall 1970. 

Randall Bartlett: assistant professor, department of 
economics, Williams College. 

William J. Baumol: professor of economics, New York 
University. 

H. Prescott Beighley: economic research unit, divi- 
sion of research, F.D.I.C., Washington f 

Sanford V. Berg: assistant professor of economics, 
University of Florida, 1971-72. 

Rudolf M. Binnewies, University of California at 
Berkeley: instructor, department of economics, Vassar 
College. 

Harold A. Black: assistant professor of economics, 
University of Florida, 1971-72. 

Richard Boisvert: assistant professor, department of 
economics, Cornell University. 

Myles G. Boylan, Jr.: instructor of economics, Case 
Western Reserve University. 

William A. Brock, University of Rochester: visiting 
associate professor of economics, University of Chicago, 
1971-72. 

Karl Brunner: professor of economics, joint appoint- 
ment, department of economics and Graduate School of 
Management, University of Rochester. 

John Burge: visting assistant professor, department 
of economics, Mercer University, Sept. 1970. 

Charles Cathcart: assistant professor of economics, 
Pennsylvania State University, Sept. 1971. 

Don M. Chaffee: assistant professor of economics, 
University of South Carolina, fall 1970. 

Divakar J. F. Chandran: assistant professor of eco- 
nomics, University of Alaska, Sept. 1970. 

L. Duane Chapman, University of Tennessee: assis- 
tant professor, department of economics, Cornell Uni- 
versity. 

Henry E. Cole, Johns Hopkins University: assistant 
professor of economics, Tulane University. 

Flournoy A. Coles, Jr., Fisk University: professor of 


economics, Graduate School of Management, Vander- 
bilt University. 

Steven G. Darr: instructor, department of economics 
and business administration; Mount Union College. 

Martin H. David, University of Wisconsin: professor 
of economics, University of Michigan. 

J. Ronnie Davis: associate professor of economics, 
University of Florida, 1971-72. 

Robert M. Deaver: lecturer in economics, Arizona 
State University, spring 1971. 

Rudiger Dornbusch: assistant professor of economics, 
University of Rochester, Sept. 1971. 

Ernest G. Ellingson: assistant professor of economics, 
Ball State University. 

Dennis Ellis, Wayne State University: assistant pro- 
fessor, department of economics, Southern Ilinois 
University. 

Asim Erdilek: instructor of economics, Case Western 
Reserve University. 

Edward C. Ettin: assistant adviser, division of re- 
search and statistics, Board of Governors of the Federal 
Reserve System, Jan. 1971. 

Robert Falconer: economist, financial statistics 
division, Federal Reserve Bank of New York. 

Terry A. Ferrar: assistant professor of economics, 
Pennsylvania State University, Sept. 1971. 

Ray W. Fowler: professor of buisness, department of 
economics, Walla Walla College, July 1970. 

Mark W. Frankena: lecturer, department of eco- 
nomics, University of Western Ontario. 

Richard J. Gelson: economist, financial statistics 
division, Federal Reserve Bank of New York. 

Gary G. Gilbert: economic research unit, division of 
research, F.D.1.C., Washington. 

Peter Gregory, University of Minnesota: professor of 
economics, University of New Mexico. 

Klaus D. Grimm, educational testing service, Prince- 
ton: research associate, department of public social 
services, county of Marin, California. 

Herbert G. Grubel, University of Pennsylvania: pro- 
fessor, department of economics and commerce, Simon 
Fraser University. 

Peter E. Gunther: assistant professor of economics, 
Mount Allison University. 

Demos Hadjiyanis: associate professor of economics, 
College of St. Thomas. i 

Peter Heller, Harvard University: assistant professor, 
department of economics, University of Michigan. 

John Hill: economist, domestic research division, 
Federal Reserve Bank of New York. 

A. G. Holtmann, University of Wisconsin; professor 
of economics, State University of New York at Bing- 
hamton. 

Yutaka Horiba: assistant professor of economics, 
Tulane University. 

George C. Hoyt, University of Iowa: professor, de- 
partment of economics and commerce, Simon Fraser 
University. 

David B. Humphrey: associate professor of eco- 
nomics, Tulane University. 

Thomas O. Jones, Jr.: professor of economics and 
management, U.S. Coast Guard Academy, fall 1970. 
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Harry Kelejian: professor of economics, New York 
University. 

Clifford R. Kern, Harvard University: assistant 
professor of economics, State University of New York 
at Binghamton, Sept. 1971. 

Karen I. Kidder: economist, banking studies depart- 
ment, Federal Reserve Bank of New York. 

Young Kim: assistant professor, department of eco- 
nomics, Northern Illinois University. 

Tetteh A. Kofi: visiting professor, Food Research 
Institute, Stanford University, 1970-71. 

L. Emil Kreider: assistant professor of economics, 
Beloit College, fall 1970. 

Peter J. Kuch: lecturer, department of economics, 
University of Western Ontario. 

Robert Kuller, University of Kansas: assistant pro- 
fessor, department of economics, University of Wyom- 
ing. 

Leonard Kunin: associate professor of economics, San 
Jose State College, fall 1971. 

Roslyn Kunin: visiting assistant professor, depart- 
ment of economics and commerce, Simon Fraser Uni- 
versity. 

Abba P. Lerner, University of California, Berkeley: 
professor of economics, Queens College of the City 
University of New York, 1971-72. 

Roger D. Little, University of Houston: assistant pro- 
fessor, economics department, U.S. Naval Academy, 
Aug. 1970. 

Peter C. Lin: assistant professor of economics, Uni- 
versity of Alaska, Sept. 1970. 

Ronald G. Lorentson: acting assistant professor of 
agricultural economics and acting assistant economist, 
experiment station, University of California, Berkely, 
fall 1970. 

Jerolyn R. Lyle, U.S. Equal Employment Oppor- 
tunity Commission: lecturer in economic theory, Smith 
College, spring 1971. 

Michael D. McCarthy: associate professor, depart- 
ment of economics, Case Western Reserve University, 
Sept. 1971. 

Thomas O. McCoy: assistant professor, department 
of economics, Williams College. 

Donald G. McFetridge: lecturer, department of eco- 
nomics, University of Western Ontario. 

Peter F. M. McLoughlin, University of California, 
Santa Clara: visiting professor of economics, department 
of political economy, University of Toronto, Sept. 1970. 

James M. Mangum, Oklahoma State University: 
associate professor of economics, Louisiana Tech Uni- 
versity, Sept. 1970. 

Harry Mapp: assistant professor, department of eco- 
nomics, Cornell University. 

Laurence H. Meyer: assistant professor of-economics, 
Washington University, July 1, 1969. 

J. Robert Moore, Millersville State College: assistant 
professor of business administration, University of 
Wisconsin, Feb. 1, 1971. 

Yasuo Murata: professor, department of economics, 
Dalhousie University, July 1, 1971-June 1973. 

Michael Mussa: assistant professor of economics, 
University of Rochester, Sept. 1971. 


Soren T. Nielsen: instructor, department of eco- 
nomics and commerce, Simon T’raser University. 

Richard B. Norgaard: acting assistant professor of 
agricultural economics and acting assistant economist, 
experiment station, University of California, Berkeley 
fall 1970. 

Ronald L. Oaxaca: visiting lecturer, department of 
economics, University of Western Ontario. 

Thomas R. O’Connor, State University of New York 
at Buffalo: instructor, department of economics, Wabash 
College. 

E. Odgers Olsen, University of North Carolina: 
assistant professor of economics, State University of 
New York at Binghamton, Sept. 1971. 

John P. Palmer: lecturer, department of economics, 
University of Western Ontario. 

Alan Pankratz: assistant professor of economics, 
DePauw University, 1970-71. 

Clifford H. Patrick: economic research unit, division 
of research, F.D.I.C., Washington. 

Prasanta K. Pattanaik: associate professor, depart- 
ment of economics, University of Western Ontario. 

Nicholas Perna: economist, domestic research divi- 
sion, Federal Reserve Bank of New York. 

Bruce Petersen, National Bureau of Economic Re- 
search: instructor, department of economics, University 
of Wyoming. 

Manferd O. Peterson: economic research unit, divi- 
sion of research, F.D.I.C., Washington. 

John T. Pickerill: assistant professor of economics, 
Ball State University. 

James P. Quirk: professor of economics, division of 
the humanities and social sciences, California Institute 
of Technology, fall 1971. 

Robert Rice: assistant professor of economics, Uni- 
versity of Hawaii. 

Sergio Roca: instructor, department of economics, 
Adelphi University. 

Richard K. Rudel: assistant professor, economics 
department, South Dakota State University, Feb. 1, 
1971. 

Wiliam R. Russell, University of Kentucky: pro- 
fessor of economics, Southern Methodist University. 

Stephen R. Sacks: assistant professor of economics, 
University of Connecticut. 

David T. Scheffman: visiting lecturer, department of 
economics, University of Western Ontario. 

Peter J. Schmidt: assistant professor, department of 
economics, Wayne State University, Jan. 1, 1971. 

Robert N. Schoeplein, University of Connecticut: 
associate professor, department of economics and in- 
stitute of government and public affairs, University of 
Illinois, Urbana. 

Wiliam L. Scott, Jr.: instructor, economics and 
business, Mercer University, Sept. 1970. 

David E. Seckler, University of California, Berkeley: 
professor, department of economics, Colorado State 
University, Mar. 25, 1971. 

Lawrence C. Smith, Mississippi College: professor of 
economics, Louisiana Tech University, June 1970. 

Robert S. Smith: assistant professor of economics, 
University of Connecticut. 
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Norman H. Starler, South Dakota State University: 
assistant professor of economics, State University of 
New York College at Fredonia. 

William Stull; assistant professor of economics, 
Swarthmore College. 

John Swirles, University of British Columbia: visiting 
associate professor, department of economics and 
commerce, Simon Fraser University. 

Leslie Szeplaki: assistant professor, department of 
economics, Northern Illinois University. 

J. Ernest Tanner, University of Western Ontario: 
associate professor of economics, Tulane University. 

Reed Taylor: department of agricultural economics 
and rural sociology, Ohio State University, Jan. 1, 1971. 

Thomas H. Tietenberg: assistant professor, depart- 
ment of economics, Williams College. 

Ronald L. Tinnermeier, North Carolina State Uni- 
versity: associate professor, department of economics, 
Colorado State University 1971-72. 

Tore Tjersland: professor, department of economics, 
Colorado State University, 1971-72. 

Lynn Turgeon: visiting professor, department of 
economics, San Jose State College, fall 1971. 

Susan Wachter: lecturer in economics, department 
of economics, Bryn Mawr College, 1971-72. 

William Walsh: assistant professor of economics, 
College of St. Thomas. 

David Weinberg, University of California at Ber- 
keley: instructor, department of gonore, Vassar 
College. 

Roger S. White: assistant professor of economics, 
. University of Connecticut. 

Ronald Wilder, Vanderbilt University: assistant pro- 
fessor, department of economics, University of South 
Carolina, fall 1970, 

Robert S. Woodward: lecturer, department of eco- 
nomics, University of Western Ontario. 

Gregory J. L. Yi: assistant professor of economics, 
West Virginia University. 


Leaves for Special A ppoiniments 


Martin Bronfenbrenner, Carnegie-Melion University: 


visiting professor of economics, Aoyama-Cakuin Uni- 
versity, Tokyo, fall 1970., 

William E. Gibson, University of California at Los 
Angeles: Brookings Economic Policy Fellowship, eco- 
nomic research unit, division of research, F.D.I.C., 
Washington. 

Philip D. Grub, School of Government and Business 
Administration, George Washington University: visit- 
ing professor of international marketing, economics 
faculty, University of Helsinki, spring semester 1971. 

Woo Sik Ki, West Virgina University: research de- 
partment, Korea Exchange Bank. 

Arlyn J. Larson, Arizona State University: legislative 
research assistant, Arizona Legislature, spring 1971- 
summer 1972. 

Huntley G. Manhertz, University of Pittsburgh: 
Institute of Social and Economic Research, University 
of the West Indies. 

David C. Warner, Wayne State University: senior 
economist, Health and Hospital Corporation of New 
York City. 


Resignations 


Leslie Aspin, Marquette University: Representative, 
ist Congressional District, Wisconsin. 

Robert W. Baguley, University of Western Ontario, 
June 1971. 

Thomas J. Beirne, University of Nevada, May 1971. 

John A. Dominick, Louisiana Tech University; Uni- 
versity of Arkansas, Aug. 1970. 

Peter F. Donnelly, Federal Reserve Bank of New 
York: Public Utility Commissioner, Akron, Ohio. 

Peter B. Kenen, Columbia University; Princeton 
University, June 1971. 

Patricia Keough, Federal Reserve Bank of New 
York: New York University School of Economics. 

Jacques Melitz, Tulane University. 

Thomas F. Wilson, Federal Reserve Bank: of New 
York: Butler University. 


Miscellaneous 


Arthur D. Lynn, Jr., Ohio State University: as- 
sociate editor, National Tax Journal. 
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Foreword 


The two surveys of national economic 
policy issues and policy research pub- 
lished in this Supplement to The Ameri- 
can Economic Review are the third in a 
series of studies of economics in foreign 
countries, commissioned by the Publica- 
tions Committee of the American Economic 
Association and under the editorship of 
Harry G. Johnson. The previous series, 
edited by George W. Hildebrand, sought to 
acquaint Anglophone economists with the 
significant developments in economics since 
the Second World War in the national lit- 
eratures of the major non—English—speak- 


ing countries. This series, by contrast, is di- 
rected at economic policy issues, and the 
controversies and research to which they 
have given rise, in countries selected for 
one or more of three reasons: the intrinsic 
interest of the policy issues, the relevance 
of the policy issues in the United States, 
and the interest of the countries them- 
selves as areas of involvement of Ameri- 
can foreign economic policy with which 
U.S. economists are likely to become con- 
cerned. 
Harry G. JoHNSON 
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previous sections, as well as on the activi- 
ties of Mexican economists. 


I. Back ground 


The recent economic history of Mexico 
falls into two clearly defined stages. The 
first of these, characterized by develop- 
ment with inflation, covers the period 
from the end of World War II until 1956, 
with annual price increases of 11 percent, 
government deficits financed with cur- 
rency issues, foreign exchange instability 
—the peso was devaluated in 1948 and 
again in 1954—and a rapid agricultural 
development. In fact, agricultural output 
had a higher rate of growth than that of 
the gross national product (6.2 percent) 
and brought about a considerable expan- 
sion in agricultural exports and foreign 
trade in general. In short, this was a pe- 
riod of externally—oriented growth. 

The second stage, however, has been in- 
wardly-oriented, based on substitution for 
imports of manufactured goods, the pro- 
portion of which decreased from 8 percent 
in the first period to 5 percent in the sec- 
ond. A relative stagnation has also become 
evident in the agricultural sector, the rate 
of growth of which fell below that of the 
gross national product, which has re- 
mained 6.2 percent. The exchange rate of 
the peso has been maintained at 12.50 to 
the dollar. Prices have only risen 1.9 per- 
cent on the average in recent years—less 
than in the United States, with which 
Mexico effects 70 percent of its foreign 
trade. 

As a result of the diminished vitality of 
the agricultural sector, the rate of increase 
of agricultural exports has declined con- 
siderable, and in general receipts of for- 
eign exchange have increased at a slower 
rate than expenditures abroad. This has 
produced a large deficit in the current ac- 
count of the balance of payments and an 
increase in the foreign debt. The slowing 
down of investment in social overhead 


° 


capital and in agricultural research and 
development, as well as the distortion of 
cost structure resulting from the effects of 
protectionism on the prices of industrial 
inputs, have had an adverse effect on the 
competitive position of agricultural ex- 
ports and constitute a factor in the recent 
slowdown in growth of merchandise ex- 
ports. On the other hand, the parity prices 
for goods destined for domestic consump- 
tion have been raised in order to stimulate 
their output. (The parity prices are set by 
the official regulating agency for agricul- 
tural commodities, Compania National de 
Subsistencias Populares.) 

One characteristic of the period of price 
stability has been the growth of domestic 
savings, which has played an important 
role in the accelerated expansion of the 
banking system and, in fact, in a general 
financial boom of unusual magnitude, 
brought about by factors such as transfers 
from the non-financial market to the insti- 
tutional sector. The process has facilitated 
the placement of government securities by 
the central bank among the financial in- 
termediaries—especially the non—mone- 
tary ones—so that government deficits 
no longer represent a mere creation of mon- 
ey by the central bank, as they did in the 
first period. 


The Agricultural Sector 


The agricultural sector has provided 
many of the outstanding features of the 
economy of the country. This sector ab- 
sorbs 50 percent of the labor force and 
contributes less than 20 percent of the 
value added in the production process. 
These facts in themselves express the 
problems related to the distribution of in- 
come and the productivity of the labor 
force. The problems are much more pro- 


“nounced when the dual nature of Mexican 


Agriculture is taken into account. There is 
a modern agricultural sector that can 
compete internationally in terms of effi- 
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ciency and productivity and which gener- 
ates about 65 percent of the agricultural 
output while employing only 36 percent of 
the agricultural labor force. The tradi- 
tional sector, which continues to have a 
backward technology and a low produc- 
tivity, employs the larger part of the agri- 
cultural labor force and produces ten per- 
cent of the value-added in agriculture. 

Despite the problems mentioned, the 
agricultural sector has been strategic in 
the process of development. During the 
first stage of recent economic development 
1946-1956, the average annual rate of 
growth of the gross national product, at 
constant prices, was 6.2 percent. This 
growth was characterized by the rapid de- 
velopment of the agricultural sector, 
which grew at a rate of 7.5 percent a year, 
that is, faster than the growth of domestic 
demand for agricultural commodities due 
to the increase in both population and real 
income, Thus, it was possible to improve 
the payments position of the country by 
substituting for imports of agricultural 
commodities and creating agricultural 
surpluses for the export markets. Foreign 
sales of agricultural products, especially 
those coming from the new irrigated 
areas, constituted the prime factor in the 
increase of exports, offsetting the decline 
in earnings on merchandise account due to 
the stagnation of mineral exports, which 
had been evident since the end of the 
Great Depression. 

The rapid growth of the agricultural 
sector was fostered by the land reform 
movement and investment in public works 
to promote agriculture, which resulted in 
a better distribution of agricultural output 
and the creation of a commercial, modern 
and efficient agriculture. Moreover, re- 
search led to the application of new, supe- 
rior techniques which lent a greater flexi- 
bility to agricultural supply.* Aside from 


*The available figures show that between 1941 
and 1951 there was an average annual increase of 
2.9 percent in the area under cultivation and of 1.0 


the expansion of the area under cultiva- 
tion, the irrigated areas increased more 
than proportionally, thus reducing the im- 
portance of random climatic conditions. 
Similarly, agricultural research led to the 
development of new and superior varieties 
of seeds and to the propagation of modern 
farming techniques, including the use of 
fertilizers and insecticides, especially in 
the irrigated zones. As a result, there was 
a more flexible supply, as well as increases 
În total agricultural output, in the yields 
per hectare, and in output per man. The 
dual nature of Mexican agriculture thus 
became more accentuated. On the one 
hand, a commercial agriculture emerged 
in the irrigated zones, with high produc- 
tivity and a capacity to absorb technologi- 
cal change, which has increased the yields, 
uses modern inputs with a high import 
content and is not labor intensive. In con- 
trast, there is the traditional subsistence 
agriculture, largely oriented to the pro- 
duction of corn, making intensive use of 
labor with low productivity, unreceptive 
to new techniques and new crops, and in 
which population growth represents an in- 
creasing pressure on the resources. 

Since 1950, there has been a new trend 
in the allocation of public funds for in- 
vestment. Works for the promotion of ag- 
riculture, which had had priority within 
public investment since the 1934-1940 
Cardenas regime (when the redistribution 
of land gained momentum) became less 
important and, instead, emphasis was 
placed on public investment for industrial 
development. The effect of public works 
in agriculture, after a period of transition 
during which the large irrigation projects 
went into operation, consisted of an in- 
crease in the rate of growth of agricultural 
output. The new policy had the converse 
effect—a decline of public investment in 





percent in the yields per hectare. The average in- 
creases between 1953 and 1962 were 1.3 percent in 
the area under cultivation and 1.9 percent in the 
yields. 
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agriculture, including education and re- 
search, that could not be offset with in- 
creased yields or the (now reduced) ex- 
pansion of irrigated lands. In fact, the 
rate of growth of agricultural output de- 
creased to 3.8 percent. 

` The slower rate of growth of the agri- 
cultural sector was lower than the rate of 
increase in the domestic demand for its 
products. Consequently, between 1956 
and 1967, there were no increases in agri- 
cultural surpluses for the export market.” 
Moreover, parity prices for commodities 
destined for the domestic market were 
raised by the regulating agency for agri- 
cultural prices, to the detriment of the rel- 
ative price of export commodities, which 
did not rise in world markets. Besides, as 
a result of industrial protectionism, there 
were increases in the prices of the indus- 
trial inputs most frequently used in export 
products, such as cotton, and a subse- 
quent loss in their profitability. Thus, 
both agricultural output and exports had 
low rates of growth. In the period 
1955-1964, total exports expanded at an 
average annual rate of 4 percent, while 
those of agricultural products grew only 
1.4 percent a year. 

The pattern of behavior of Mexican ag- 
riculture poses serious problems to the 
economic development of the country. On 
the one hand, the modern agricultural sec- 
tor has not increased output sufficiently to 
meet domestic demand, hence restricting 
the exports and therefore the import ca- 
pacity of the country. On the other hand, 
the limited technological development of 
the traditional sector has made the ab- 
sorption of the growing agricultural labor 
force increasingly difficult, reducing the 
levels of per capita incomes and bringing 
about a migration toward the urban cen- 


*In the period 1956-1968, the rate of population 
growth was 3.4 percent a year and that of product 
per capita was 2.7 percent. Both factors combined 
to make the rate of growth of the demand for agri- 
cultural commoditjes about 5.5 percent. 


ters, which in turn had generated cheap 
labor for industry and the service sector, 
exerted pressure on public utilities, and 
made it necessary to increase investment ` 
of social interest. 


Industrial Development 


Even prior to the drastic changes in ag- 
ricultural production and in the yields per 
hectare, which permitted the growth of ex- 
ports and secured the necessary foreign 
exchange for imports of machinery and 
equipment, industrial development has 
been the primary goal of economic devel- 
opment policy since World War IT. Indus- 
trial firms were protected from interna- 
tional competition by means of tariffs and 
restrictive import permits. Tax incentives 
were created and, with the support of 
financial policy, an increasing volume of 
funds was channeled into industrial invest- 
ment frequently by means of loans 
from official banks and international orga- 
nizations at lower interest rates than those 
prevailing in the domestic market. Regu- 
lations were established so that private 
credit institutions would increase their in- 
dustrial portfolios. Similarly, foreign 
firms, previously oriented toward raw ma- 
terial exports and public utilities, began to 
manufacture for ‘the domestic market. 
The expansion of the industrial base 
strengthened the urban market for agri- 
cultural commodities in such a way that 
domestic demand supplemented exports as 
a stimulus to agricultural output. 

These factors explain the 6.2 percent 
annual growth rate of manufacturing be- 
tween 1940 and 1953—a rate almost 
equal to that of total output in the same 
period. In the years 1953-1965, the rate 
of growth rose to 8.3 percent a year, far 
above that of the gross national product in 
the same period. The development of the 
steel industry, the metal products manu- 
facturing industry and the chemical in- 
dustry spurred the growth of the whole 
sector. Yet some of the traditional indus- 
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tries—such as textiles, apparel and shoes 
—grew at rates similar to that of agricul- 
tural output. On the whole, the impor- 
tance of industry was enhanced, as evi- 
denced by the increase of its relative share 
of gross national product from 30.8 per- 
cent in 1950 to 35.7 percent in 1965. The 
relative share of manufacturing industry 
in the same aggregate rose from 20.8 per- 
cent to 25.7 percent. Nevertheless, this in- 
formation in itself does not reveal the im- 
portant internal structural changes within 
manufacturing. Other industrial activities 
developed in accordance with special con- 
ditions that affected their pattern of be- 
havior. 

The electric power and petroleum in- 
dustries, stimulated by the government ef- 
fort to strengthen the productive social 
overhead capital, expanded more or less at 
the same rate as manufacturing. Their 
average annual rates of growth in the first 
period (1940-1953) were 6.5 and 6.3 per- 
cent, respectively. In the second period 
(1953-1965), like manufacturing, they 
accelerated their rate of growth to 9.7 per- 
cent and 7.6 percent respectively. 

. The industrial evolution of Mexico be- 
tween 1950 and 1965 was achieved by 
means of the accelerated production of 
capital goods and intermediate goods. In 
effect, ranking industries in accordance 
with the use of their products, there has 
been a decline in the importance within 
the industrial structure of those industries 
oriented toward the production of con- 
sumer goods. Consumer goods represented 
72.2 percent of total manufactures in 
1950 and 43.3 in 1965; the annual rates 
of growth for the fifteen-year period un- 
der consideration were 5.6 percent for 
consumer goods industries and 11.1 per- 
cent for producer goods industries. Indus- 
trial development in the same period 
strengthened the production of intermedi- 
ate and capital goods. The dependence on 
imports of inputs necessary for the main- 


tenance of equipment not produced do- 
mestically did not become more pro- 
nounced or more rigid. 

The high level of tariff protection and 
quantitative restrictions on imports have 
meant high differentials of domestic over 
foreign prices, as well as high rates of 
effective protection which pose serious 
problems for industrial development. 
Similarly, although it is highly protected, 
industry has an unutilized capacity, uses 
capital—intensive processes, and has a lim- 
ited absorption of labor. 


Distribution of Income 


In the last three decades, however, 
while Mexico has undergone a process of 
sustained economic development that has 
permitted output per capita to increase 
from 75 dollars in 1940 to 560 dollars in 
1968, there have been indications that the 
process of development itself has engen- 
dered inequalities in the income received 
by the various segments of the population. 
The gains in output per capita must thus 
be qualified by adverse changes in the dis- 
tribution of income. 

In most countries, factor payments to 
labor represent a stable proportion of in- 
come. In Mexico, however, this proportion 
has been subject to wide fluctuations. Sal- 
aries and wages represented 29.2 percent 
of total income in 1940, but only 23.8 per- 
cent in 1950. In the period of growth with 
price stability, the trend was reversed, 
and the share of salaries and wages in- 
creased to almost the same proportion it 
had represented in 1940, The decline in 
the relative share of labor in comparison 
to that of capital throughout the decade of 
the 1940s can be explained by the rapid 
changes in prices and the greater use of la- 
bor during the war. This, together with 
the small possibility of increasing the 
stock of capital, meant that output growth 
could be obtained only through additional 
work shifts, thus increasing profits and 
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the relative share of capital in the distri- 
bution. 

The problem becomes patent when the 
data on income distribution by productive 
sectors and income brackets is taken into 
consideration. Agriculture, which is the 
activity that still absorbs the highest pro- 
portion of the labor force—50 percent— 
has an average level of income far below 
that of other sectors (less than 25 percent 
of the total in 1967). In addition, the dis- 
tribution of income within the sector itself 
is very unequal, for 53 percent of the peo- 
ple engaged in agriculture receive only 23 
percent of agricultural income. Inequality 
has been accentuated because commercial 
agriculture, with few units, grows more 
rapidly than the traditional, subsistence 
agricultural sector. In the period of rapid 
agricultural growth the relative (and even 
the absolute) position of low-income fam- 
ilies self-employed in agriculture did not 
improve, while there was a rise in the in- 
come of landowners, agricultural entre- 
preneurs and farm hands of the advanced 
segment of agriculture in the irrigated 
areas. 

Although initially the agrarian reform 
brought about a redistribution of income, 
its effect in absolute terms has been very 
small. On the other hand, public invest- 
ment outlays on works for economic de- 
velopment, by making the modern sector 
of the economy more dynamic (especially 
in agriculture), have fostered a greater 
polarization of the economic situation 
without improving the lot of families in 
the lower income brackets, particularly in 
the agricultural sector. 

In the industrial sector, the situation is 
much more equitable, for almost half of 
the people employed by it receive about 
42 percent of the income. The mobility of 
rural labor toward the urban centers and 
its absorption by industry have not been 
sufficient to correct the inequitable distri- 
bution of income. Since the relative share 


of the agricultural sector within national 
income decreases faster than the propor- 
tion of the labor force, engaged in agricul- 
ture, the distribution of income not only 
continues to be inequitable, but tends to 
become more so as economic development 
takes place. 

In general, the role of the public sector 
in the distribution of income has not been 
significant. While it is difficult to evaluate 
the effect on the different strata of expen- 
ditures on social works, which have grown 
considerably, it can be assumed that they 
are not very important as a redistribution 
mechanism. Expenditures on education, 
which account for a large part of these 
outlays, have a greater effect on those who 
pursue their studies beyond elementary 
school, who, for the most part, do not 
come from the rural areas or the lower in- 
come groups. A similar situation is true of 
public health services, which primarily 
benefit the urban centers. 

Some economic policy measures, such 
as the concession of tariff protection and 
quantitative controls on imports, tend to 
raise the price of consumer goods and thus 
distort the distribution of income. More- 
over, these measures give rise to dispari- 
ties between domestic and world prices, 
which reduce the real income of the con- 
sumers of protected goods. The associated 
transfers of real income favor profits and 
other returns to property, because the 
conditions of a surplus of labor imply a 
practically constant wage rate. 


The Financial System 


In the last ten years, the Mexican finan- 
cial system has experienced a sustained 
and steady development, as a result of the 
growing volume of savings. In former 
years, the financial system was greatly 
limited in its operations by the uncer- 
tainty resulting from inflation and the low 
real rate of interest, for there were fixed 
limits on the nominal interest on bank lia- 
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bilities and bonds. Voluntary domestic 
saving, measured by bank liabilities in na- 
tional currency, remained fairly constant 
in relation to national income in the infla- 
tionary period. More recently, however, 
its rate of growth has surpassed that of 
the gross national product at current 
prices. The strengthening of the Mexican 
financial system has permitted a more effi- 
cient investment of savings. Also, its rapid 
growth has given the authorities a greater 
weight in the money market in terms of at- 
tracting and channeling funds through the 
financial system. Thus, some economic 
sectors that had not been considered at- 
tractive credit risks, despite being key 
sectors for development, can now obtain 
credit through the mediation of the mone- 
tary authorities, who have resorted to di- 
verse mechanisms in order to facilitate 
their access to credit. The natural resis- 
tance of the commercial banking sector, 
which normally wants to invest in activi- 
ties that constitute a low risk or of which 
it has previous knowledge, has thus been 
overcome. 

It has therefore been possible also to 
transfer the voluntary savings of the com- 
munity to the public sector and to finance 
government deficits without jeopardizing 
monetary stability. The funds transfered 
in this way represent up to two-fifths of 
the liabilities of the banking system. Con- 
sequently, the growth of the banking sys- 
tem itself has been conditioned by the an- 
nual increase in total liabilities. This type 
of financing does not have an inflationary 
effect, for it uses the real savings of the 
population and channels them toward 
non-monetary intermediaries. The liabil- 
ities of the Mexican banking system in do- 
mestic currency have increased at an an- 
nual rate of 18 percent over the past ten 
years. The growth rate, however, was 
slightly lower in 1967 and 1968, perhaps 
as a result of the decrease in the volume 
of savings outside the banking system, 
which during the latter years of economic 


stability constituted a significant part of 
the flow of funds toward the banking sys- 
tem. 

Domestic savings channeled through 
private credit institutions have increased 
at an annual average rate of 21 percent 
since 1960; those channeled through the 
public institutions have done so at a rate 
of 22 percent. Within the liabilities of the 
private institutions, the growth of invest- 
ment banks (“financieras”) has been out- 
standing, for they have had a mean an- 
nual growth of 33 percent since 1960 and 
an even more marked increase in the past 
two years. This does not hold true for 
other private credit institutions, especially 
commercial banks, which have suffered a 
decline in their relative importance. 

Although the instruments used to at- 
tract funds have become more diversified, 
their principal characteristic is still their 
liquidity, for even new financial certifi- 
cates are convertible on demand, despite a 
fixed maturity date. The high liquidity of 
the system is one of its most vulnerable 
points, for in times of uncertainty the 
structure of holdings can be altered 
quickly to other real assets or to foreign 
currency, as occurred during the devalua- 
tion of 1954. 


Public Finance 


Mexican fiscal policy has had the 
following main objectives: the determina- 
tion of a desirable composition of govern- 
ment spending in consumption and invest- 
ment; the extension of services and assis- 
tance lent by the State to the community, 
spreading educational, medical and social 
welfare services to the population; the use 
of tax incentives to foster saving and pri- 
vate investment; making the tax burden 
more comprehensive by means of income 
taxes; and finally, the use of subsidies and 
tax exemptions to stimulate industrial de- 
velopment. With respect to the balance of 
payments, fiscal policy has consisted of 
creating incentives for industrialization by 
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means of tariffs, exemptions and subsidies, 
in order to obtain substitution of domes- 
tically-produced goods for imports. 

The main obstacles confronting Mexi- 
can fiscal policy have been: a persistent 
tendency toward budgetary disequilib- 
rium and the problems of financing it in a 
non-inflationary way because of the 
weakness of the securities market; a con- 
centration of the distribution of income 
and the problems of taxing the higher in- 
come groups on remuneration from vari- 
ous sources hard to discover; and the 
problem of taxing members of ejidos and 
cooperatives, which predominate in cer- 
tain sectors, for political reasons. 

The breakdown of the ordinary reve- 
nues of the Federal Government provides 
an idea of the tax structure of the country 
and its sources of funds. In 1967, total 
Government revenues amounted to 39.4 
billion pesos—12 percent of gross national 
product. Of this total, income taxes repre- 
sented 28.9 percent, while taxes on con- 
sumption accounted for 21.9 percent of 
the total, and taxes on income received 
from services and property of the State 
amounted to 4.2 percent of the total. 

Another important source of Federal 
funds has been the public debt, although 
the rudimentary nature of the money and 
capital markets limits the volume of do- 
mestic debt. For this reason, especially 
since the slowdown of exports in the pe- 
riod of stability, foreign loans have been 
sought by the Government from interna- 
tional organizations and private institu- 
tions. In this way, domestic savings have 
been supplemented by foreign credits, 
with the result that there have been larger 
volumes of investment and equilibrium in 
the financing of development. 

The recent income tax reforms repre- 
sent an attempt to obtain larger volumes 
of the income of the community by con- 
solidating the former cedular tax system 
— based on different rates depending on 
the income source—into an overall income 


tax rate. The reform of the tax system 
was begun in 1961. The taxable base was 
enlarged in order to include types of in- 
come which formerly had been exempt, 
such as returns on fixed-income securities, 
capital gains, and income from rentals of 
real estate. Similarly, a supplementary tax 
rate was created for accumulated income 
(as a precedent to the tax on total per- 
sonal income), which offset to some extent 
the lack of progressiveness in the rates. In 
order to foster reinvestment, undistrib- 
uted profits were exempted from taxes, 
provided that they were used for reinvest- 
ment. Another stimulus for investment 
was a scheme for accelerated depreciation. 

The Federal Tax Bureau (Registro 
Federal de Causantes) was created in or- 
der to control those subject to taxation. 
Since the former system resulted in a low 
level of government revenue, and because 
it was inequitable (taxpayers within the 
same brackets paying different rates ac- 
cording to the source of their income), a 
change was made in 1965 to tax total in- 
come of both individuals and firms. The 
tax rate for firms with an income of more 
than 500,000 pesos is 42 percent. The 
level of taxable income was reduced for 
certain incomes received by credit institu- 
tions, insurance firms, and bond compa- 
nies, 

The recent trend of Mexican fiscal pol- 
icy has been to reduce the dependence of 
the tax system on indirect taxes, which are 
regressive by nature, and to revise taxes 
with low yields which both make for high 
collection costs and induce a high degree 
of tax evasion. 

However, there are still structural 
flaws. Studies show that it is still necessary 
to reform taxation on income and spending. 
Excise taxes include a number of items 
which have low yields due to high adminis- 
tration costs associated with the establish- 
ment of various levels of rates with no 
thought of integration; and often the rates 
are graded pyramidally, which is a draw- 
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back because of overlapping taxes. In 
1966, further changes were made to inte- 
grate the budgets of government agencies 
and enterprises with that of the Federal 
Government. Similarly, all of the applica- 
tions for credit of these institutions now 
have to be approved by the Ministry of 
Finance. 

Public spending has been used to create 
the social overhead capital framework of 
the country. This was done initially by 
lending support to agricultural develop- 
ment and communications and later, in 
the recent period of stability, by doing the 
same for industrial development and 
works of social interest. In 1966, 42.9 per- 
cent of total public spending was allocated 
to economic development, 29.5 percent to 
investment and social welfare, 7.1 percent 
to the armed forces, 11 percent to admin- 
istration costs, and 9.5 percent to servic- 
ing the public debt. 


Balance of Payments 


After the exchange instability and the 
boom in exports during the inflationary 
period had ebbed, there was a decline in 
the growth of exports, posing serious 
problems for the maintenance of the ex- 
change rate and the growth of the national 
product. The problem was partially solved 
by means of financial policy, especially 
that concerned with maintaining the 
growth of the import capacity. This was 
achieved mainly through foreign credits, 
which, in turn, permitted a high rate of 
growth of the gross national product com- 
bined with price stability. 

The deficit in the current account of the 
balance of payments has become more 
pronounced in recent years.* Between 

"In the period between 1950 and 1968, with the 
exception of 1950 and 1955—years immediately fol- 
lowing devaluations of the peso—the deficit on cur- 
rent account averaged 258.6 million dollars annually. 
In 1962, the deficit was 156.4 million dollars. The 


average for the last four years under consideration 
amounted to 446.1 million dollars. 


1963 and 1968, expenditures abroad at 
current prices increased at an average an- 
nual rate of 10.6 percent, while foreign ex- 
change earnings increased 6.7 percent. 
The result has been a larger deficit in cur- 
rent account, which in turn has meant an 
increase in foreign indebtedness. It is sig- 
nificant, however, that there was a change 
in the structure of expenditures abroad, 
for merchandise imports increased at a 
lower rate than overall expenditures and 
their relative importance declined, while 
that of expenditures by Mexican tourists 
abroad increased, as did the remittances 
on direct foreign investment and the inter- 
est payments on foreign debt of the public 
sector, which became twice as important. 

Imports have shown a tendency to de- 
crease as a proportion of the gross na- 
tional product. This has been especially 
true in the period of price stability, of 
rapid industrial] development, conditioned 
by import substitution. 

High tariff protection has been a recent 
development, and very marked in the pe- 
riod of stability. The effect of tariffs is 
stronger than is generally thought. The 
tariff structure reveals low duties on raw 
materials, machinery and basic foodstuffs 
and high import duties on manufactured 
consumer goods. 

In Mexico, the balance of payments is a 
secondary consideration in the formula- 
tion of trade policy. The strongest argu- 
ment, since the decade of the fifties, has 
been the protection of incipient industries, 
as development became increasingly ori- 
ented toward the domestic market. Dur- 
ing this period, the substitution for 
imports of durable consumer and interme- 
diate goods gained momentum. But this 
process was very intensive as early as 1950. 

The items which have contributed to 
the growth of foreign exchange earnings 
between 1963 and 1967 are income re- 
ceipts from transactions along the border 
with the United States, tourism, agricul- 
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tural commodities, manufactured goods 
and mineral products. Merchandise ex- 
ports had the lowest rate of growth—4.2 
percent. Foreign earnings from exports of 
services grew at a rate of 9.6 percent. The 
latter rate was abetted by tourism, which 
had an annual growth of 14.6 percent, 
making it the most dynamic item in the 
balance of payments, as well as by foreign 
exchange earnings border transactions 
with an annual growth of 7.5 percent. 
These trends have been reflected in the 
structure of income in current account. 
Merchandise exports fell to 50.2 percent 
of total exports in 1967, while income 
from tourism increased to 16.5 percent of 
the total. 

As a result of the slow growth of mer- 
chandise exports, income on current ac- 
count of the balance of payments avail- 
able to pay for imports after subtracting 
payments to foreign factors (profits of 
foreign investment and servicing foreign 
credits) grew at an annual average rate of 
6.1 percent between 1963 and 1967—less 
than the 8.5 percent rate of growth of im- 
ports. 


II. The Agricultural Sector 


In discussing policy related to the agri- 
cultural sector, it is necessary to distin- 
guish between policy concerning land ten- 
ure and policy concerning agricultural 
production. The differentiation is chrono- 
logical, as well. Land tenure policy was 
predominant during the period of inten- 
sive redistribution of land, starting during 
the Lazaro Cardenas regime (1934-1940). 
Later, interest gradually began to center 
on the problems of agricultural production 
stemming from agricultural development 
and the new pattern of land tenure. 


Land Tenure 


What were the results of the agrarian 
reform? Under what conditions is the land 
tilled in Mexico? Agrarian reform 


changed the structure of the ownership of 
land and, consequently, wrought changes 
in the rural social structure itself. Its prin- 
cipal goal was social justice—the distribu- 
tion of land among the peasants who work 
it. For this very reason, it lacked an eco- 
nomic criterion as a guideline for the dis- 
tribution of land to establish productive 
units of an efficient size. Because of this, 
there is still much discussion about the op- 
timal size of plots. However, according to 
E. Flores (1967), it involves a good deal 
of ideological discussion and few reliable 
studies of the economic feasibilities. 

With the land reform came the ejido 
system,‘ giving a communal solution to 
the agrarian problem. This system was 
created mainly on the basis of the lands 
expropriated from the former kaciendas 
(large land holdings), which, by the same 
token, brought about the disintegration of 
the latifundia. The disappearance of the 
latifundia had two immediate conse- 
quences: the destruction of a great num- 
ber of productive units and a subsequent 
decline in the productivity of others, and 
the divorce of economic and political 
power from the traditional rule of class 
(R. Stavenhagen, 1966, pp. 468-469). 

A form of small private ownership of 
the land emerged together with the ejido 
system. In 1960, barely 25 percent of the 
agricultural labor force was made up of 
ejidatarios, which reveals that the major- 
ity of the rural population lives under a 
system of private enterprise. There are 
also owners of medium sized properties 
and family farms, lying somewhere in be- 
tween the small and the large landowners. 

Most opinions concur that the ejido is 
in crisis or stagnant and is not an institu- 
tion than can provide a satisfactory solu- 
tion to the agrarian problem. Stavenhagen 
points out that the ejido system of land 

*On this ejido system the land is owned by pea- 


sants, who can work it and bequeath it, but can 
neither sell it nor rent it. 
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tenure has created several problems as the 
result of communal production under the 
conditions of a capitalist economy. For ex- 
ample, the collective ejidos have been in- 
filtrated by interests and political forces 
which have thwarted them. Within the 
ejido system, the main problems are a) 
the smallness of the individual plots or 
minifundios, b) the uncertainty of tenure, 
and c) the scarcity of credits for the eji- 
datarios. These problems, which stem 
from the smallness of individual plots, 
hinder the formation of capital as well as 
an increase in productivity, and maintain 
the technological level of the rural sector 
stagnant. R. Fernandez y Fernandez 
(1957) points out some of the symptoms 
of the situation—the sale of plots to 
strangers, the marked government pater- 
nalism, the rigidity of the institution (or 
the fact that it merely represents a subsid- 
iary form of land holding, which is not 
very efficient). 

A problem to which other authors refer 
is that of the lack of flexibility in the per- 
formance of the ejido. The more efficient 
ejidatarios cannot enlarge their holdings 
of land—-which, by law, they cannot rent 


—nor can they displace the less efficient. - 


The problem has become more acute be- 
cause of demographic growth and the lack 
of new lands in areas where the agrarian 
reform already has been effected. Never- 
theless, there are many instances of ejida- 
tarios who lease their land illegally in or- 
der to become salaried workers. 

But how did these conditions arise? 
The consensus of opinion points to the 
very mechanism of the agrarian reform 
and the organization with which the ejidos 
were actually endowed as the principal 
factors. Fernandez, M. Hinojosa Ortiz 
(1961), and Stavenhagen make the obser- 
vation that in the distribution of land, re- 
cipients were not screened nor were they 
organized technically or institutionally. 
The corps of technicians in charge of im- 


plementing distribution was insufficient, 
both in number and in qualifications, and 
generally lived in the cities. On the other 
hand, there have been numerous short- 
comings in its operation, and its organiza- 
tion on the basis of assemblies and com- 
missaryships has only been an additional 
problem. There has also been a dispersion 
of the jurisdiction of the authorities which 
has led to confusion among farmers (Hi- 
nojosa). In conclusion, the ejido was a 
system that was conducive to the substitu- 
tion of labor for capital. (M. A. Duran, 
1968), in an environment which is still 
overpopulated (Fernandez, 1957). As 
Stavenhagen remarks, besides the fact 
that the majority of the ejidatarios were 
given extremely small plots of inferior 
quality, the lower productivity of the ejido 
can also be attributed to the irrigation 
policy, which accorded greater benefits to 
the owners of private plots. The ejido has 
lost its initial momentum and, at present, 
it is being thwarted by the private agricul- 
tural sector (Fernandez, 1957), which has 
the most productive form of landholding 
(Stavenhagen). 

The proposed solutions to the problem 
contain many viewpoints in common. In 
this respect, Fernandez y Fernandez 
(1957) speaks for many authors. He 
points out the need to select the new ejida- 
tarios who will receive land to be distrib- 
uted; to determine which ejidos, and in 
what fields, will adopt the cooperative 
form (with regard to the existing coopera- 
tives there are some discrepancies). For 
some, this form of organization is the best 
course to follow and its radius of action 
should be enlarged (Duran, 1961; Fer- 
nandez, 1954); for others it is merely an 
abstruse imitation with a complex struc- 
ture (H. Flores dela Peña and A. Ferrer, 
1951). Fernandez also stresses the need to 
increase the size of the plots held by every 
ejidatario to the size of family farm plots; 
to make it possible for the ejidatario to 
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purchase land; to chastise the ejidatario 
who does not work his plot; to organize 
them, seeking a structure to foster inter- 
nal cooperation; to maintain a system of 
equal plot sizes by regions, since it is prac- 
tically the only feasible one (however, 
others differ on this and would prefer that 
size depend on the economic conditions of 
the land); and to insist that government 
intervention be limited to the administra- 
tion of justice and technical assistance. 

Within the private sector of agriculture, 
the principal problem is the small private 
plot and the conditions around it, which 
are getting worse. The majority of the 
owners of small plots live on a subsistence 
level. Like their ejidatario peers, they are 
characterized by low productivity and a 
limited technical level, besides which 
they are still in the hands of local 
money—lenders. Many of them have to 
look for work as migrant farm laborers in 
the United States, or as temporary labor- 
ers on large farms, or migrate to cities. On 
the other hand, commercial farmers are 
very efficient and with highly mechanized 
enterprises. In the small plots and the eji- 
dos, there is a surplus of labor which does 
not favor the formation of capital. A great 
number of them produce for home con- 
sumption. The small plot hinders techni- 
cal progress. The incidence of the role of 
technological change is reflected in that 
part of output earmarked for home con- 
sumption (F. Rosenzweig Hernandez, 
1963). This is the reason why greater pro- 
ductivity can be obtained on larger prop- 
erties and agricultural progress is more 
marked in the areas under irrigation 
(Flores dela Peña, 1953; G. Lira Porra- 
gas, 1964). 

Similarly, regarding the commerciali- 
zation of agricultural products, there are 
monopolistic conditions conducive to 
price-fixing that hamper the formation of 
capital in agricultural units. It is fre- 
quently pointed out that the middlemen 
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make the largest profits, for they buy 
from small, unorganized farmers—to 
whom they often have lent money—and 
later sell as monopolist to the regional 
market (Rosenzweig, 1963; Stavenhagen, 
1966). 

For Rosenzweig as well as for Staven- 
hagen, the small plots constitute the main 
problem of the agricultural sector today, 
above all because they impede the forma- 
tion of capital for lack of stimuli. More- 
over, the situation is taking a turn for the 
worse. No coherent policy has been for- 
mulated to solve the problem and it can- 
not evolve “naturally,” due to the struc- 
ture of the markets and the lack of techni- 
cal education. 

The solution for the small private and 
ejido plots, as seen by Fernandez (1954) 
and Rosenzweig (1963), is to integrate 
the fractionized property into plots of an 
economically efficient size. At the same 
time, the small farmers, who constitute a 
weak and scattered group, must count on 
greater government protection. Another 
writer, Flores de la Peña (1954), argues 
that if the system of extensive exploita- 
tion.is continued, there will also be the 
drawback of not solving the population 
problem. Because of this, small farms of 
the European type—intensively worked— 
should be established as a measure to 
solve the problem of land tenure as well 
as that of overpopulation. 

One cannot overlook the advance in the 
productivity of agriculture. The social 
overhead capital works executed by the 
government permitted substantial prog- 
ress in various areas, especially in the 
northern part of the country. Similarly, 
new means of communications, namely 
highways, allowed easy access to markets. 

There are two positions regarding what 
is almost always called the latifundium, 
that is, the commercial exploitation of 
relatively large extensions of land. One 
of them, upheld by Hinojosa (1961), con- 
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siders that the Agrarian Reform put an 
end to the latifundium in Mexico. The 
other, sustained by Flores de la Pefia, 
Fernandez and Stavenhagen, among 
others, is that the existence of new lati- 
fundia—modern, commercial agriculture 
on large properties—is a fact in the coun- 
try today. According to Flores de la Peña, 
Mexico after 30 years of Agrarian Re- 
form, is a country of large landholders. 
In Stavenhagen’s opinion, this situation is 
recent and for that reason he speaks of 
neo-latifundia. He claims that the new 
landowners are often very efficient, highly 
mechanized agricultural enterprises and 
that they represent the negation of the 
very ideals of the Agrarian Reform 
(1966). Flores de la Peña (1954) and 
Lira (1964), point out that the concen- 
tration of property can be found particu- 
larly in the areas under irrigation, and 
they are in agreement with Stavenhagen 
in attributing the prevalent form of lati- 
fundia, of recent origin, to the way land 
was distributed in newly—irrigated re- 
gions. In any case, all agree on the need to 
abolish the Jatifundium. Fernandez, 
(1960) favors forbidding it by law and 
attacking clandestine or de facto lati- 
fundia. 


Underemployment and Colonization 


The phenomenon of rural underem- 
ployment is universally recognized. It is 
also a factor that plays an important role 
in recommendations for development pol- 
icy, as will be shown later. Opinions on 
this topic supplement each other. For 
Flores (1964, Ch. XX), the principal 
problem arising from this situation is the 
waste of human resources. One of the 
reasons for disguised unemployment is the 
traditional outlook of the population and 
its concentration in certain regions. Flores 
de la Pefia feels that rural underemploy- 
ment is a problem that has yet to be solved 
and because of this proposes the estab- 


lishment of small farms with an intensive 
use of labor as the predominant mode of 
agricultural production. 

A number of solutions have been prof- 
fered with respect to the problem of un- 
deremployment. The main one is a mea- 
sure that would be feasible only in the 
long run: the absorption of the surplus 
rural population by secondary and tertiary 
activities. This, however, would depend 
on the growth of these activities. Flores 
(1964), Flores de la Pefia (1958), and 
Rosenzweig (1963), agree with this view- 
point, but there are others. For example, 
according to Flores de la Pefia (1954), 
the rural population should be frozen at 
six million people, as of 1960, who would 
be guarenteed work all year round. He 
also makes other recommendations, such 
as the displacement of groups of farmers 
towards the northern part of the country 
or the Gulf region, which contain the most 
productive lands. Finally, he is of the 
opinion that underemployment will not be 
solved by the modernization and mechan- 
ization of agriculture nor by the distribu- 
tion of lands (1958, p. 378). 

Colonization has been carried out very 
slowly (Fernandez, 1960) and is increas- 
ingly costly, since the best lands have al- 
ready been distributed (Rosenzweig, 
1963). For Stavenhagen, colonization has 
been important in recent years: because 
of it, the increasing importance of internal 
migration in the country is due to factors 
which are not directly related to agrarian 
reform (1966, p. 468). Flores de la Peña 
considers colonization preferable to the 
distribution of lands under cultivation, for 
reasons of capital formation and the im- 
provement of overall efficiency. Fernandez 
advises the acceleration of this process in 
view of the overpopulation on the ejidos. 


Agricultural Policy 


Capital Formation. On the whole, there 
has been a limited capitalization of the 


SOLIS: MEXICAN ECONOMIC POLICY 15 


private segment of the rural sector. There 
is general agreement on this, even though 
there are differences of opinion regarding 
its causes. Rather than being antagonistic, 
however, the opinions tend to supplement 
one another. Fernandez (1960) believes 
that the reason lies in the lack of incen- 
tives, emanating, as shown above, from 
the pattern of behavior of the ejidos. On 
the other hand, Rosenzweig holds that the 
reason can be found fundamentally in the 
monopsonistic practices of the markets, as 
well as the deterioration and forsaken 
condition of capital equipment on some of 
the land (1963). To this, other experts 
add the insufficiency of credit. 

The evaluation of public investment is 
different. The works executed by the gov- 
ernment, such as communications and irri- 
gation projects, are considered essential 
factors in the determination of the in- 
crease in productivity experienced in re- 
cent decades. Thus, Flores (1959) influ- 
enced by J. Schumpeter, speaks of the 
“strategic innovation” of these projects, in 
the sense of the effect that they had on the 
entire productive structure and its process 
of transformation. At the same time, they 
fostered the relocation of agriculture, dis- 
placing it toward the northern and north- 
western parts of the country, as well as 
stimulating migration toward new farming 
areas. 

In view of the foregoing, the solutions 
proffered are obvious: all insist on more 
intensive investment, private as well as 
public. For some, like Duran, Flores and 


Rosenzweig, planning must be introduced ` 


into agriculture. Others consider that the 
irrigation and communications policy 
must be continued, while the credit facili- 
ties and technical assistance granted by 
the government are expanded (Flores de 
la Pefia, 1958). Rosenzweig adds that 
there should be a more extensive use of 
chemical inputs in agriculture (1963). Fi- 
nally, Hinojosa manifests some dissention 


by suggesting that the imbalance between 
large and small irrigation be corrected 


` (1961). In this, he sides with Stavenha- 


gen, who states that the irrigation works 
have basically benefitted not the ejidatar- 
ios and small farmers, but the large land- 
owners (S. de la Peña, 1963). 

Commodities and Markets. Flores links 
the relocation of crops with the impor- - 
tance acquired by cotton, coffee and hene- 
quen, which were organized as commercial 
agricultural production oriented toward 
foreign markets. Yet, another phenome- 
non has emerged: these commodities are 
being displaced by fruit and vegetable 
crops because of the higher productivity 
of the latter two (1959). Regarding 
wheat, there are two contradictory opin- 
ions. Flores maintains that this commod- 
ity has not reached the position attained 
by the others, despite a favorable domes- 
tic price and credit policy. However, Lira 
(1964) believes that it is the only com- 
modity within Mexican agriculture that 
has good yields. 

The opinions about markets can be sep- 
arated into those pertaining to foreign 
markets and those referring to domestic 
markets. Most experts have doubts about 
the stability of the foreign markets. Ac- 
cording to Duran, their instability is al- 
ways latent (1961). Similarly, Lira affirms 
that difficulties are still encountered in 
placing the output of the northwestern re- 
gion in foreign markets (1964). There is, 
furthermore, agreement on the flagging 
vitality of the domestic market, probably 
a reflection of Engel’s law. Fernandez 
(1954) and Flores de la Pefia (1954) at- 
tribute the lag in the consumption of the 
agricultural masses to the deterioration of 
their terms of trade with the industrial sec- 
tor. Moreover, Flores de la Pefia refers to 
the lack of an economic policy on basic 
commodities. On the other hand, Rosen- 
zweig (1963) and Flores de la Pefia 
(1954), point out the prevalence of monop- 
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sonistic situations in the domestic market. 
The first of these authors further indicates 
that the low level of domestic consumption 
is a result of low productivity and that agri- 
cultural demand is weak and easily satis- 
fied. 

All of these authors are in favor of en- 
larging the domestic market. Rosenzweig 
offers some concrete solutions with regard 
to the objectives for economic policy, such 
as the organization of the market and pro- 
ducers, the elimination of middlemen, im- 
proving the commercialization of agricul- 
ture and abolishing monopolistic situa- 
tions, Fernandez (1954) stated in the 
early 1950s that the State should inter- 
vene marginally in fixing prices by means 
of regulating inventories. 

Technology and Credit. The paltry in- 
vestment in agriculture is related to the 
low level of technology (Flores, Rosen- 
zweig, Duran and P. Padilla). Yet, there 
have been regional differences in the use 
of technology and the gains have not 
reached all areas evenly, according to Hi- 

nojosa (1961). 

' The problem of credit has been dealt 
with extensively, so that it is possible to 
infer that it manifests itself as a phenome- 
non of real importance in the rural sector, 
and that it is closely related to the insuff- 
cient investment and the market situation. 
All of these authors agree that investment 
is insufficient in terms of the “needs” of 
producers, but there are different opinions 
about the relationship between cause and 
effect. According to some (Fernandez, 
Duran, Flores and Flores de la Pefia), the 
lack of credit is a determining factor in 
the low productivity of the rural sector, 
since it is insufficient, poorly timed, and 
centralized. Others (Rosenzweig and es- 
pecially Stavenhagen) consider that the 
lack of credit is a result of the mode of 
agricultural production—namely small 
farms and the market situation—which 
makes the credit risk involved very high, 


so that the private banking system does 
not meet the needs of the sector. Finally, 
it should be mentioned that credit to eji- 
dos, in practice, only benefits a small pro- 
portion of the ejidatarios (Stavenhagen, 
1966) and in many instances, there has 
been malversation on the part of those in 
charge of ejido credit funds (Hinojosa, 
1961). Those authors who have dealt with 
the subject point out the need for im- 
provement. Fernandez and Flores specifi- 
cally refer to the need to dencentralize the 
credit system. Lira emphasizes that it is 
necessary to extend the terms of credit 
and to allocate it to annual crops and fru- - 
ticulture. Rosenzweig does not believe in 
half-way measures—it is true that im- 
provement is necessary, but it should be 
conditioned by other measures to increase 
productivity (1963). 


General Analysis of Agriculture 


A general appraisal of the agricultural 
sector embraces two outstanding aspects 
—the result of the agrarian reform and 
the role of agriculture within the context 
of economic growth. 

The agrarian reform had positive and 
negative aspects. According to Flores 
(1959), its most important contribution 
was essentially the redistribution of 
wealth, income, and power. With this, it 
gave the initial impetus to economic devel- 
opment, propitiated the mobility of fac- 
tors of production, and altered the pattern 
of land use. Moreover, it spread its influ- 
ence to other economic sectors. Fernandez 
(1954), and Rosenzweig (1963), consider 
it the reason for public investment in agri- 
culture, that is, in social overhead capital 
projects such as irrigation, communica- 
tions, and electricity, which later helped 
to increase productivity. At the same time, 
it was not without flaws, stemming from 
the absence of a well-defined program and 
its fundamentally political motivation, as 
well as economic limitations and human 
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shortcomings (Rosenzweig, 1963; Sta- 
venhagen, 1966). This has led Stavenha- 
gen to the conclusion that the reform has 
not yet been completed, for it has only at- 
tained its goal of redistributing the land 
and has inadvertently permitted the emer- 
gence of large landowners, with an effi- 
cient production closely tied to commer- 
cial agriculture. 

The role of agriculture within economic 
growth has not been less important. Flores 
de la Pefia (1954), considers that it has 
been essential in maintaining an external 
equilibrium—an opinion shared by other 
economists. Nevertheless, the sector has 
not been favored, as the same author 
points out, for development has meant a 
decrease in the real income of the rural 
sectors. The contraction of the effective 
demand for agricultural output has only 
accentuated this phenemenon (Flores de 
la Pefia, 1958). Other authors find the 
limitations on agricultural growth in the 
behavior of the factors of production—the 
scarcity of capital and the surplus of labor 
(Padilla and Rosenzweig). Finally, Lira 
(1964), leaning toward a concept to be 
examined later, feels that the disequilibria 
of the sector are of a structural nature 
and that their solution requires economic 
planning in agriculture. 

How can the ideas examined thus far be 
summarized? What stands out is that, de- 
spite its real achievements and impact on 
the present economic expansion, the 
agrarian reform has left some situations 
that require change, so that the agricul- 
tural productive system can reach a level 
af efficiency that would be compatible 
with the needs of the agricultural masses. 
Demographic pressure in the countryside 
is substantial, which merely represents an 
additional element that impedes the for- 
mulation of solutions. 

One final appraisal is necessary: there 
is a scarcity of works that analyze live- 
stock breeding and the recent stagnation 


in the production and exports of agricul- 
tural commodities. In speaking of the ru- 
ral question, almost all of the authors are 
referring to topics related to agriculture, 
while the livestock aspect receives only 
marginal attention, such as recommending 
its increase in new areas or fostering con- 
sumption in the domestic market. It is 
well known that there is a small consump- 
tion of animal proteins and a high 
income-elasticity in the demand for these 
products. 


Tl. The Industrial Sector 


Background 


In the past twenty years, industrializa- 
tion has been interpreted as the very es- 
sence of economic development in Mexico. 
In the vainglory of nationalism, industrial 
self-sufficiency represents both the eco- 
nomic independence of the country and 
the foundation of its progress. Conse- 
quently, despite the importance allotted to 
the agrarian reform, it is undoubtedly true 
that since 1940, industrialization has con- 
stituted the main concern of economic pol- 
icy. And until very recently, it has been 
unanimously supported by economists. 
There is no opposition, only a divergence 
of opinion regarding the pattern of the 
process and the sectors which should be 
given priority. Moreover, in the latter 
part of the 1950s, and even today, once 
the industrial base had been established, 
one topic has been subject to frequent dis- 
cussion—foreign investment, which has 
experienced radical change in structure. 
Indirect investment has increased while 
direct investment has changed from being 
a supplier of raw materials and public 
utilities to being concerned with manufac- 
turing for the growing Mexican market. 

A second topic of importance that be- 
gan to attract the interest of many econo- 
mists in the sixties has been that of pro- 
tectionism for the promotion of industry. 
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The interest was born from the participa- 
tion of Mexico in the Latin American Free 
Trade Association and the plans for eco- 
nomic integration. The efficiency of the 
Mexican industrial apparatus, as well as 
its competitive position in world markets, 
became a matter of concern. Another fac- 
tor, to be discussed later, which also con- 
tributed to this, was the stagnation of ex- 
ports of primary products toward the end 
of the 1950s. Since then, there has been a 
great preoccupation with increasing ex- 
ports of manufactured goods in order to 
raise the rate of growth of exports, in view 
of.the limited prospects for agricultural 
exports. 


Foreign Investment 


The traditional type of foreign invest- 
ment, oriented toward the exploitation of 
natural resources and public utilities, 
which had become firmly entrenched in 
Mexico by the turn of the century, practi- 
cally disappeared after the oil expropria- 
tion (1938). 

In recent years, direct foreign invest- 
ment has established itself basically in the 
manufacturing and service industries, ori- 
ented toward the domestic market, abet- 
ted by the policy of import substitution 
and high profits. This has also been the re- 
sult of the Mexican economic policy of re- 
Serving certain basic sectors of the na- 
tional economy for the State and leaving 
others to the private sector. Moreover, 
there is a requirement of a majority of 
Mexican capital in those sectors consid- 
ered as intimately connected with basic 
industries. 

With regard to the composition of di- 
rect foreign investment, despite the recent 
diversification of the countries of origin, 
that of the United States accounts for 70 
percent of the total. As far as the balance 
of payments is concerned, there has been 
a trend toward a growth of remittances 
abroad in relation to the influx of new 


capital. The observation, resulting from a 
comparison of a stock of capital with part 
of the income derived from its use, is sup- 
plemented by another element—the pay- 
ments to foreign capital for such items as 
interest, royalties, and technical assis- 
tance grow at a faster pace than the 
profits. Within the Mexican economy, an 
increase has been experienced also in the 
reinvestment of profits of foreign compa- 
nies in relation to new foreign investment. 

Finally, since 1942, indirect foreign in- 
vestment, in the form of international 
loans for development, has become in- 
creasingly important, especially for the 
financing of social overhead capital proj- 
ects executed by the public sector. 

The opinions of some Mexican econo- 
mists with regard to the results of foreign 
investment and the measures they recom- 
mend for its treatment are presented be- 
low. However, it should be remembered 
that the appraisal of foreign investment in 
Mexico is often associated with ideologi- 
cal positions or the defense of vested in- 
terests. One reason lies in the lack of ob- 
jective studies on the subject. The most 
serious and impartial works are either de- 
scriptive or make a very general analysis. 

The first opinions to be presented are 
those of the experts who are in favor of 
the broadest possible scope for foreign in- 
vestment, followed by those which express 
the viewpoints of the entrepreneurial and 
banking interest. A work by G. R. Velasco 
(1955) illustrates this current of thought. 
It states that foreign investment is benefi- 
cial, for it introduces new technology and 
creates new sources of employment for 
local labor. The author believes that it has 
been insufficient mainly for two reasons. 
First of all, there are fewer sources of 
capital today than before the war (1955). 
And secondly, there is a diffidence about 
investing in the Latin American countries 
because of their instability. Because of the 
requirements of economic growth and the 
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scarcity of capital, Mexico needs foreign 
investment—it is the only thing that can 
raise productivity and accelerate develop- 
ment. For that reason, Velasco recom- 
mends an “open—door” policy. And, up- 
holding a liberal economic concept pat- 
terned after the nineteenth century model, 
he considers direct foreign investment as 
the most convenient, for it guarantees the 
freedom of private enterprise and devel- 
opment. On the other hand, indirect for- 
eign investment is unstable, has a political 
character, increases the influence of gov- 
ernment in the economy, and leads to a 
less efficient use of resources (p. 18). 

A diametrically opposite viewpoint is 
held by the Marxist left. A work by J. L. 
Cecefia (1965) can be considered repre- 
sentative of this current of thought. His 
approach is two-fold, as he repudiates two 
forces, international imperialism from 
without and the ruling oligarchy within 
a capitalist, underdeveloped economy. 
Foreign investment is the bond that ties 
and maintains the power of both of these 
oppressive groups. Those who uphold this 
position also manifest a very intense na- 
tionalism, and, on occasion, seem to be un- 
aware of the structural change experi- 
enced in the pattern of foreign investment 
in Mexico that has taken place over the 
past three decades (F. Carmona, 1963). 
The main arguments are that foreign in- 
vestment is an obstacle to development 
because it makes the economy tend to- 
ward disequilibrium and make it vulnera- 
ble to changes abroad. Moreover, it is con- 
ducive to a dangerous dependence on the 
United States, both in the markets for 
Mexican goods and as a source of supplies 
for national industry. 

The nationalist intent makes this group 
of economists argue that economic inde- 
pendence is identified with industrial 
power, and foreign investment is harmful 
because it introduces disadvantages to the 
industrialization process. For one thing, 


the acquisition of modern techniques of 
production and business administration is 
limited, for the foreign subsidiaries oper- 
ate with secondhand processes, which re- 
duce industrial efficiency. It also absorbs 
smaller national firms or subjects them to 
the market conditions established by for- 
eign firms. Furthermore, it gives place to a 
marked economic concentration which 
permits the use of monopolistic practices 
that only bring about domestic price in- 
creases. It is stated that of the 400 largest 
firms operating in Mexico, foreign enter- 
prises make 36 percent of total sales. With 
supplementary data, it can be deduced 
that there is a “dual” economy, in which 
more than half of the firms are operated 
by head offices abroad. Thus, economic 
planning and industrial development are 
impeded, for the long—sought integration 
of national industry is only achieved by 
the head offices and their subsidiaries. 
The leftist economists also find that 
banking makes for foreign dependence for 
reasons tied to foreign investment. Com- 
mercial banking is dominated by strong 
foreign interests and is greatly concen- 
trated. Centering around the most impor- 
tant banks, a number of enterprises have . 
been established that supplement, in 
financial terms, a complete system of eco- 
nomic power. Thus, banking is an instru- 
ment used by foreign monopolies to make 
use of domestic savings. This, in turn, has 
three consequences: easy access to the liq- 
uid resources of the country, a greater in- 
fluence on business, and ties with the in- 
terests of national capitalists (Cecefia, 
1965, p. 292). Moreover, the effect on the 
balance of payments represents a disin- 
vestment for the country, because of ex- 
cessive outflow of profits in the form of 
foreign exchange. A number of corrective 
measures have been proposed. To begin 
with, the leftist economists assert that 
economic policy must have two 
well-defined goals. On an international 
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_level, the country should pursue an inde- 
pendent policy trying to establish closer 
relations with Latin America. On the na- 
tional level, the policy to be followed 
should be revolutionary and nationalistic, 
and should lend support to Mexican entre- 
preneurs by means of credit, technical aid, 
etc. Consequential to their belief in state 
intervention in all of the economy, how- 
ever, they demand a policy applicable to 
foreign investment, with special norms, 
since at present the interests of the coun- 
try are not defended. The great monopo- 
lies must be combatted by means of legis- 
lation and a planned regulation. 

The third viewpoint, eclectic and more 
pragmatic, is held by a group of econo- 
mists who, except for transitory differ- 
ences, can be considered to follow the 
present official position. In general, they 
admit that foreign investment has comple- 
mented domestic savings, for it has con- 
tributed to doubling the per capita gross 
national income since 1939, 

If the official statements on the subject 
of foreign investment were analyzed, it 
would be found that there are definite pol- 
icy norms. Foreign investment must not 
displace national capital, which will have 
exclusivity in basic activities and majority 
control in those branches connected with 
the basic industries. It must be subject to 
the laws of the country. The preferred pri- 
ority is: inter-government loans, interna- 
tional loans and direct foreign investment. 
Of the last, those that would be best re- 
ceived are the ones bringing technological 
innovations. 

According to Alfredo Navarrete, who is 
an exponent of this position, there are 
other supplementary criteria. Direct for- 
eign investment, which is now concen- 
trated in the manufacturing industry, is 
geared to supplying the local market. This 
change in its orientation has made for a 
greater rigidity in the balance of pay- 
ments, because formerly, with the tradi- 


tional pattern of foreign investment, the 
remittances of earnings moved parallel to 
export income (Navarrete, 1966). The as- 
sociation of national and foreign capitals 
is an efficient procedure to attain techno- 
logical progress. Local investors partici- 
pate actively in the determination of prof- 
itable fields, while foreign capital has the 
technical responsibility. Mexican eco- 
nomic policy is in favor of the fusion of 
capitals with the object of increasing do- 
mestic capital formation. Actually, this 
has been the result not only of policy but 
also of the economic maturity of the coun- 
try, due to the existence of an entrepreneu- 
rial as well as an investing class that fa- 
vors this process (Navarrete, 1966). In 
the financial sense, foreign investment has 
not altered the debtor status of Mexico, 
although it has a smaller debtor position 
today than in 1939, because the increase 
in the foreign debt has been invested in 
productive works that enhance the pay- 
ments capacity of the nation (Navarrete, 
1958). The inflow of capitals is advanta- 
geous to both the recipient and the invest- 
ing country. The effects of development 
loans on the balance of payments depends 
on the productivity of the investment, the 
rate of interest due on the loan and the 
length of time for which the loan is ex- 
tended. In the case of direct foreign in- 
vestments, these effects depend on the rate 
of profits and the reinvestment policies of 
the investors. The recommendations of Na- 
varrete for the appraisal of foreign invest- 
ment are based on: the following criteria: 
a) complementary (in terms of domestic 
saving); b) flexibility (in the composition 
of investments); and c) equilibrium (be- 
tween domestic and foreign saving and be- 
tween direct and indirect investment). He 
points out that Mexico needs capital and 
for that reason it should also take advan- 
tage of the institutional saving of the in- 
surance companies of the developed coun- 
tries as another means of increasing the 
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resources available for investment. But it 
is preferable that public investment be 
financed with domestic saving, generated 
by the voluntary savings of firms and in- 
dividuals (Navarrete, 1958). 

It would be interesting to mention two 
additional points regarding foreign in- 
vestment. The first of these is the differ- 
ence in the standpoints of the two private 
industrial sectors, the Confederation of 
Industrial Chambers (CONCAMIN), 
which represents big business, and the 
National Chamber of Manufacturing In- 
dustry (CNIT), representing medium and 
small industrial firms. The second point is 
related to an essay by M. S. Wionczek 
(1968) regarding technology, foreign in- 
vestment and derived problems. 

The CONCAMIN standpoint, as ex- 
pressed by Campillo (1966), is fairly 
close to the official position. Foreign in- 
vestment is a useful supplement to domes- 
tic saving in fostering development. It 
should not displace national capital and, 
preferably, a partnership of the two 
should be formed. It should be oriented to 
activities of social interest, providing jobs 
for Mexican technicians and personnel, as 
well as introducing new techniques. To 
judge it, it is necessary not only to con- 
sider reinvestment and the remittance of 
earnings but also to take into account the 
substitution for imports, the increase in 
exports and the multiplier effect of (for- 
eign) investment on the economy in gen- 
eral (Campillo, 1966, p. 13). He does not 
believe that it would be beneficial to have 
a law to regulate foreign investment, but 
he does establish the need for a foreign in- 
vestment policy that would unify the 
criteria of the various government agen- 
cies, 

The appraisal made by the CNIT is 
just the opposite. Its exponent, R. A. Ol- 
lervides, asserts that domestic saving has 
been the real lever for development, not 
foreign investment (1966, p. 491). The 


latter could serve as a support if there 
were legislation to regulate it. Domestic 
saving is not insufficient, as bankers claim, 
but it is poorly channeled because of the 
excessive amounts of credit granted to 
commerce to the detriment of industrial 
activities. It is the banking system which 
is insufficient. There is no need to divert 
attention to other areas while defending 
vested interests. Finally, he argues, for- 
eign investment has accentuated the ex- 
change disequilibria and disinvestment of 
the country. Referring to a statement of 
the bankers, seconded by CONCAMIN, 
he maintains that it is difficult to assess 
the beneficial effects of foreign investment 
on the current account of the balance of 
payments. Moreover, it “generates addi- 
tional imports that not only mean addi- 
tional drawings of foreign exchange... 
but through clever devices used to import 
foreign machinery, equipment and mate- 
rial . . . deprive domestic activities of de- 
mand necessary for their development” 
(Ollervides, 1966, p. 490). The same au- 
thor adds that the effect of foreign invest- 
ment upon the “. . . so-called current ac- 
count of the balance of payments is indi- 
rect and its influence on it very difficult to 
measure” (p. 490). International loans 
have other disadvantages, such as tied 
credits, which represent a subsidy for the 
creditor nation and impede industrializa- 
tion on a national scale (Ollervides, 
1966). For this reason he demands state 
intervention, so that, on the one hand, the 
basic and related industries be national- 
ized or Mexican—owned, and on the other 
hand, foreign investment not be com- 
pletely abolished, but strictly regulated by 
means of appropriate legislation, since the 
present standards are not adequate for the 
interests of the country. 

How can the difference in attitudes of 
the private industrial sectors be ex- 
plained? Some grounds could be found in 
the conflict between manufacturers and 
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importers that existed toward the end of 
World War II. Nevertheless, the present 
friction between small and medium pro- 
ducer and big business and banking is the 
outgrowth of the process of industrializa- 
tion itself. Two disadvantages for the for- 
mer that do not exist for the latter can be 
deduced from the statements of Ollervides 
—the scarcity of credit and the difficult 
access to external sources of intermediate 
goods. In substance, they seem to feel that 
industrial development is leaving them be- 
hind, and at the mercy of the big firms, 
because of their position not only in the 
market for goods, but also in that for fac- 
tors of production. For this reason, they 
turn to the protection of the State, asking 
for its intervention from a standpoint remi- 
niscent of that of the Marxist left, wherein 
the defense of interests and nationalist ele- 
ments are combined with market argu- 
ments. 

A second issue of interest is that of the 
technological gap and foreign investment. 
Wionczek (1967) begins by pointing out 
that within Mexican industry, foreign in- 
vestment has shifted toward the most 


profitable and dynamic sectors. This has — 


increased its profits and reinvestment, 
which could jeopardize the balance of 
payments position were the process to be 
reversed (no new investment and the re- 
patriation of profits). 

The increasing dependence of the coun- 
try on foreign technology implies a new 
cause for friction, in view of the inequal- 
ity of strength of large corporations and 
Mexican entrepreneurs (see the position 
of the CNIT). This is disturbing because 
“second—hand technology is received at an 
exaggerated price” and because techno- 
logical dependence is associated with the 
introduction of new techniques by means 
of private foreign investment (Wionczek, 
1967). Yet, due to “the quasi monopolis- 
tic conditions of the firms, it would be 
naive to ask for the liberalization of the 


conditions of the transference of new 
technology and its divorce from the in- 
vestment of “capital” (p. 985). 


Industrial Protectionism 


The process of industrialization has 
been closely linked to protectionism since 
its beginnings in the nineteenth century. 
It was not until the Second World War, 
however, that protectionism became the 
basic instrument of industrialization. The 
larger demand during the war, resulting 
from the increase in exports and the bud- 
get deficit caused by the increased spend- 
ing on public works, could not be satisfied 
entirely, regardless of the much greater 
utilization of the installed capacity of 
firms. Thus, the inflationary process be- 
came more marked. Moreover, there was 
some negligence regarding the standards 
of quality of manufactured goods. 

Toward the end of 1945, the Law for 
the Promotion of Manufacturing Industry 
(Ley de Fomento de Industrias de Trans- 
formación) was enacted. It defined new 
and necessary industries and provided a 
stimulus for newly-formed basic manu- 
facturing enterprises. The balance of pay- 
ments problems, resulting from the dis- 
equilibrium of prices at home with those 
abroad, as well as from the deferred 
war-time demand, made it necessary in 
1947 to establish a system of import per- 
mits, especially for luxury goods. R. 


- Izquierdo (1964) states that at the end of 


the 1940s there was great enthusiasm for 
protection. The government championed 
industrialization and appeared to have 
found the formula for sustained and accel- 
erated growth. Moreover, requests for 
protection from foreign competition were 
willingly considered, without careful at- 
tention to the type of product or the ex- 
tent to which national materials were em- 
ployed in its manufacture (p. 268). 

The decade of the 1950s was character- 
ized by two different phases of protection- 
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ism, separated by the devaluation of 1954 
and the price stability attained subse- 
quently (1957). After the devaluation of 
the peso in 1954, two goals of economic 
policy became apparent: to avoid domes- 
tic price increases and to provide incen- 
tives for foreign investment. The latter 
was justified in that protectionism had al- 
ready altered the structure of imports, 
leading to the predominance of imports of 
capital goods. This, in turn, represented a 
greater inelasticity of demand for imports, 
which made manifest the dependence of 
industry on supplies from abroad. After 
the attainment of price stability, protec- 
tionist policy, based on the instrument of 
import permits, came to have as its funda- 
mental objective domestic industrial inte- 
gration. Import substitution and the con- 
sumption of domestically-produced goods 
was stimulated thereby. The system of li- 
censing imports proved to be very effec- 
tive because of its flexibility. 

Opinion regarding the protectionist 
policy is a consensus that it has been nec- 
essary and beneficial for the goal of indus- 
trial development. However, its usefulness 
as an isolated tool is coming to an end and 
it should be reformulated in view of the 
present conditions of development of the 
country. Conditions are no longer such 
that by merely limiting foreign competi- 
tion there can be a promotion of economic 
growth and industrial diversification. In 
the future, substitution for imports will be 
effective only in conjunction with the inte- 
gration of national industry (Izquierdo, 
1964). 

In general, also according to Izquierdo, 
the Mexican experience shows that the 
formula of industrialization through pro- 
tection is not self—perpetuating. Further- 
more, the government has almost always 
given favorable replies to requests for pro- 
tection, it has done so without due consid- 
eration to the type of product or its pro- 
portion of imported inputs, and without 


demanding the fulfillment of progressive 
integration programs. What might be 
called the “natural” theory of import 
replacement owas widely accepted 
(Izquierdo, 1964, chapter 4). On the 
other hand, P. Garcia Reynoso stresses 
that industralization was attained at the 
expense of other sectors, e.g., agriculture, 
as well as through the sacrifice of the con- 
sumer. In relation to its effects, Garcia 
Reynoso also mentions:some distortions 
wrought by protectionism on the Mexican 
economy. He specifically points out three 
outstanding problems: A) High costs, re- 
sulting from an indiscriminate protection- 
ism, have rendered manufacturing indus- 
try inefficient. This particular trait limits 
demand in the domestic market and re- 
duces the competitive position in foreign 
markets (1968, p. 963). (J. Saenz [1957] 
had already pointed this out in 1957, 
when refuting the ECLA theory on exter- 
nal disequilibrium, to which we will refer 
below). B) Geographic concentration of 
industrial activities. C) The limited im- 
pact of industrialization on total employ- 
ment. Saenz criticizes the idea that indus- 
trialization per se overcomes unemploy- 
ment, because it overlooks demographic 
growth and the intensity of the technolog- 
ical revolution. He indicates that this 
problem has become more acute lately be- 
cause the technology that Mexico absorbs 
comes from highly developed countries 
where labor is the scarce factor and uses 
capital—and technology—intensive methods 
of production. Therefore, as long as Mex- 
ico improves her industrial structure and 
develops basic and intermediate indus- 
tries, the marginal increments in employ- 
ment are shrinking relative to the rapid 
growth of the labor force (Garcia Rey- 
noso, 1962, p. 964). 

The industrial development policy has 
not been free of problems. Izquierdo indi- 
cates that in terms of the process followed 
in its implementation, there have emerged 
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two important problems. First of all the 
special problem involved in shifting the 
demand for foreign final goods to a de- 
mand for intermediate goods was not 
taken into account. Secondly, the lag be- 
tween the emergence of a potential market 
for import substitutes and the effective de- 
cision of the private sector to satisfy that 
market was ignored (Izquierdo, 1964). In 
addition the divergent goals of the public 
and private sectors—and of the pressure 
groups within each sector—added other 
complex factors that obstructed the ratio- 
nal practice of protectionism. 

Furthermore, Izquierdo notes that the 
government has been concerned by the 
pressures on the balance of payments re- 
sulting from the cumulative increase in 
costs and prices wrought by the restrictive 
measures, which put them above those 
prevailing on world markets. The alterna- 
tive, he maintains, is to act decisively on 
private investment. The restrictive mea- 
sures continue to be a regulating factor, 
for their indiscriminate use would cut off 
the supply of necessary goods for industry 
with subsequent damage to domestic de- 
mand (Izquierdo, 1964). 

There is agreement on the need to re- 
vise protectionist policy. For Izquierdo, 
the subordination of an import policy to 
an over-all plan for investment in indus- 
try cannot be delayed. This need inevita- 
bly arises when instruments of protection 
operate independently, unrelated to any 
long-range objectives (Izquierdo, 1964, 
chap. 4, p. 283). A long-term plan would 
divert the evaluation of the two types of 
restrictive measures—permits and tariffs 
—from the examination of their immedi- 
ate repercussions. At the same time, a 
closer coordination between the Secretar- 
iat of Industry and Commerce and the 
Secretariat of Finance is required; these 
secretariats administer import permits 
and tariffs. The measures proposed by Gar- 
cia Reynoso also show a general feeling 


that has emerged recently. In a broad 
sense, they are oriented to the solution of 
the distortions he analyzes, based on the 
continued promotion of industry. More 
specifically, he calls for the revision of the 
protectionist mechanism and points out 
that the system of permits should be sub- 
ject to considerations about the level of 
prices, the use of domestic inputs, and the 
effect on the balance of payments (1968). 

Some interesting conclusions can be in- 
ferred from the works on protectionism. 
In the first place, it is accepted, without 
exception, that the protectionist policy has 
been indispensable for the growth of in- 
dustry. While its shortcomings are readily 
admitted, this does not invalidate the fact 
that it has been the main instrument for 
the establishment of the industrial appa- 
ratus. In other words, the issue was 
whether or not to create an industry, and 
this issue was very important for national- 
ist economic policy. In the second place, 
in the late 1950s, when the rate of import 
substitution began to decline, there ex- 
isted a basic industrial framework, the 
country entered a period of exchange sta- 
bility, and pressures on prices were less- 
ened; a new subject of increasing interest 
arose—industrial efficiency, measured in 
terms of costs in relation to world prices. 
Last but not least, there is no talk of elim- 
inating protectionism in order to attain ef- 
ficiency and confront the domestic pro- 
ducer with world competition. Instead, it 
is considered a matter of perfecting the 
method of licensing and selecting imports 
in accordance with the broader scope of 
industrial integration, linked to an invest- 
ment policy. 

It is worth noting that no analysis has 
been made of the role of direct foreign in- 
vestment in the process of import substi- 
tution and, consequently, how foreign 
firms have benefited from the protection- 
ist trade policy—a benefit that goes 
against the nationalist interests of the pol- 


° 


SOLIS: MEXICAN ECONOMIC POLICY 25 


icy’s makers. Lastly, the idea that indus- 
try has still not matured fully is main- 
tained implicitly. It is noted that Latin 
American economic integration can pro- 
vide stimuli on the market side and could 
be a means of selecting the most efficient 
firms. 


IV. The Distribution of Income 


The distribution of income shifted in a 
regressive way during World War II, be- 
cause of the diminishing relative share of 
wages and salaries. The possible causes of 
redistribution, different in their nature 
and effects, that attracted the attention of 
Mexican economists above all were agrar- 
ian reform and inflation. The interest in 
the latter quickly surpassed that in the 


former. In the 1950s—a period of rising — 


prices—numerous and interesting works 
appeared on this subject, including an es- 
say by I. M. de Navarrete, in 1960, which 
is the best known work on the distribution 
of income in Mexico. It is unanimously 
agreed that there is a very inequitable dis- 
tribution of income, even more so than 
formerly. Different observers present dif- 
ferent reasons for this, but some points in 
common can be found. Initially, the 
following section will present different 
viewpoints on the inequitable distribution 
of income. The causal factors will be ex- 
amined next. Finally, some of the mea- 
sures proposed to correct the inequitable 
distribution will be considered. 

In her study, Mrs. Navarrete asserts 
that the distribution of income was more 
inequitable in 1960 than it had been 
twenty—five years before. That is to say, 
the salaried and farming sectors have ex- 
perienced a decrease in their relative 
share within national income. This asser- 
tion is supported by the conclusions of a 
mission from the World Bank which es- 
tablished the same point for the period 
1939-1950 (Birf y Nacional Financiera, 
1953). The same writer also indicates that 


there is a process of concentration which 
only benefits capital owners. These opin- 
ions are shared by almost all of the econo- 
mists who have dealt with the subject, 
such as V. Urquidi, Navarrete, J. Noyola, 
Flores de la Peña, Carmona, B. Siegel and 
others. 

- Because of the inflationary method 
followed by the government, development 
policy tends to accentuate the inequitable 
distribution of income. Such is the opinion 
of various authors, including Mrs. Navar- 
rete (1955). Moreover, these authors be- 
lieve that this is inevitable, for in an ini- 
tial stage of development it is necessary 
for economic policy to foster the forma- 
tion of capital. Only at a later stage will 
the efforts directed at enlarging the do- 
mestic market solve the inequitability. As 
it will be shown later, many feel that Mex- 
ico has already reached this stage. In 
short, the consensus of opinion is that 
there has been a process of concentration 
of income in favor of profit earners. This 
concept, which was dominant during the 
inflationary period, has not been refuted 
in the recent years of exchange stability. 

Several explanations are offered for this 
type of income distribution. Actually, the 
various opinions supplement each other 
and center on economic and institutional 
factors. The first group to be presented 
here is that concerned with the effects of 
the economic variables involved in the 
production function. 

In the early 1950s, two complementary 
articles appeared in Trimestre Económico, 
which approach the problem from the 
standpoint of salaries. One was a joint 
study by Noyola and D. Lépez Rosado 
(1951), and the second was by Flores de 
la Pefia and A. Ferrer (1951). The former 
two pointed out that the level of real sala- 
ries had deteriorated, despite the increase 
in the real per capita income of the coun- 
try and in productive efficiency in every 
activity, but that the income derived from 
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this increase had gone to the holders of 
capital. The determining factor had been 
a surplus in the supply of labor (excess 
supply). The other two authors mentioned 
above note that the owners of capital have 
experienced additional gains through in- 
flation, since they kept the profits gener- 
ated by the increased productivity. Urquidi 
(1961) of the structuralist school, derives 
the inequitable income distribution from 
the characteristics and effects of the sup- 
ply conditions of some factors of produc- 
tion, such as the rigidity of agricultural 
output, the insufficient rate of industrial- 
ization, and the high rate of growth of the 
supply of labor. Finally, Mrs. Navarrete 
(1959) also attributes the disparity of in- 
comes to low productivity, which can be 
explained by the fact that within the occu- 
pational structure, there is a predomi- 
nance of agriculture, handicrafts and 
small proprietors. 

Included among the economic explana- 
tions are inflation, the characteristics of 
the tax system, and the situation in world 
markets. 

According to the consensus, the infla- 
tionary process had a redistributive effect 
in favor of the owners of capital, although 
no empirical proof is presented to sub- 
stantiate the statement. What is really be- 
ing pointed out is that the rise in prices 
accentuates the inequitable distribution or 
constitutes an obstacle to corrective mea- 
sures. No one contends that without infla- 
tion there would be an equitable distribu- 
tion. The characteristics of the tax system 
are singled out as another causal factor, 
taking into account that it is regressive. 
The tax burden is not shared equitably 
among taxpayers. The predominance of 
taxes on expenditures and the absence of 
taxes on investment of limited social value 
prevent the tax system from acting as a 
mechanism of redistribution of income. 
Many experts agree on this, for example, 
Mrs. Navarrete, Urquidi, Flores de la 


Pefia and others. They all attribute the sit- 
uation to the fact that the objective of 
equitable taxation has not been applied 
properly by the fiscal authorities, which 
have been mainly concerned with tax 
collection. There are also those who link 
the problems of income distribution to 
the conditions of world markets, like 
Flores de la Pefia who maintains that in 
export activities the transfer of income 
from the labor sector to the capital sector 
is promoted sometimes by currency deval- 
uations; another factor which also has an 
adverse effect is the price increases in the 
world markets. (Flores de la Peña & Fer- 
rer, 1951, p. 621). Last of all are the 
so-called institutional factors. These can 
be summarized fundamentally by the lack 
of organization among workers or their 
limited bargaining power. Moreover, after 
1940, wage policy ceased to be as aggres- 
sive as it had been formerly, which also 
helps to explain the low level of real wages 
and the advantageous position of capital. 
On this topic the absence of disagreement 
among Mexican economists is evident. 
They agree on the skewness of income dis- 
tribution, and their opinions about the 
causes of the unequal distribution are 
complementary. There is one question re- 
maining: how to mitigate the inequality. 
Naturally, most of the authors argue 
for a better distribution of income and ad- 
vocate action on what have been termed 
causal factors. In their attempt to achieve 
this objective, they want a preponderant 
role for government measures. The inter- 
vention of the state for the promotion of 
economic development, applicable to the 
productive apparatus, would abolish un- 
employment. The concomitant increase in 
productivity, together with monetary sta- 
bility, would be to the advantage of real 
wages. Such is the opinion of Navarrete 
(1955) and others who are concerned 
about economic growth. The preferred in- 
strument, undoubtedly, is fiscal policy 
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(despite the fact that it has been shown 
that it is very limited as a mechanism of 
redistribution in industrialized countries). 
Mrs. Navarrete considers that because of 
the disparities generated by inflation, fis- 
cal policy should absorb a substantial part 
of profits and channel them toward the 
kind of investment that raises productiv- 
ity (1955, p. 245). In the early 1950s, a 
radical reform of the tax system was 
. sought, although now the emphasis is on 
improving and perfecting the system. In 
1951, Flores de la Peña and Ferrer (1951) 
were clamoring for the elimination of the 
regressive nature of taxation by means of 
an increase in direct taxes. Six years later, 
Urquidi [1956] urged the same thing. The 
former of these authors also recommended 
the establishment of additional taxes on 
exports to absorb the exchange profits of 
exporters, which increase considerably in 
thé event of a devaluation. As a direct 
measure to increase the income of wage 
earners, they proposed a more aggressive 
wage policy and a greater mobility of the 
wage scale. Similarly, references are made 
to the objective of improving the bargain- 
ing position of wage earners. These opin- 
ions are expressed by Mrs. Navarrete and 
Flores de la Pefia, but they do not propose 
concrete measures for the removal of the 
institutional factors that promote an ine- 
quitable income distribution. 

Most of the proposed measures would 
either speed up or delay economic growth, 
depending on the point of view one has of 
economic development. In other words, 
whether the stimulus for investment must 
come from saving, fostered by raising the 
level of profits, or from demand, fostered 
by enlarging the market to guarantee the 
absorption of the goods produced and 
based on mass consumption. For some, 
then, the inequitable distribution of in- 
come guarantees the process of capital 
formation. Others, however, closer to 
Keynesian ideas, believe that the develop- 


ment of Mexico is now limited by the in- 
sufficiency of the domestic market. A bet- 
ter distribution of the national income, be- 
sides meeting the requirements of social 
justice, is warranted by the objective of 
accelerating the process of growth. 

The argument for the enlargement of 
the domestic market rests on the inequita- 
ble distribution of income and on the lim- 
ited demand for consumer goods indus- 
tries, some of which do not utilize their 
full capacity. The first of these reasons 
has to do with distribution, while the sec- 
ond is related to production. The evalua- 
tion inferred from this situation will de- 
pend on the predominant goals of eco- 
nomic policy. Proof of this can be found 
in recent statements of the Minister of Fi- 
nance, A. Ortiz Mena, who asserts that 
fiscal policy must be defined in terms of 
the formation of the domestic market, 
without which economic development 
cannot acquire sustained momentum. A 
healthy and fair development, he main- 
tains, requires that the inequalities of in- 
come be corrected (1966, p. 9). . 

Among Mexican’ economists, this 
standpoint is not new. Combined with 
many elements of Keynesian policy, it al- 
ready had a following during the inflation- 
ary period, which was characterized as 
stemming from an excess demand. For ex- 
ample, Revista de Economia, representa- 
tive of current economic thought, in its 
editorial of May, 1954, pointed out that 
the crucial problems of domestic economic 
development have as their basic reason 
the constant contraction of the domestic 
market because of the smaller relative in- 
comes of the groups with a high propen- 
sity to consume. If that is so, the effects of 
the peso devaluation (1954) and future 
policies must be evaluated and conceived 
on the basis of this conditioning factor. If 
the premises are valid, the future policy of 
the Government must reenforce as much 
as possible the purchasing power of the 
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masses of the national population, not 
only for reasons of social justice and 
equality, but as a central foundation for a 
theory of economic growth. Urquidi 
agrees with this idea and also mentions 
the insufficiency of the domestic market as 
a result of the structure of the distribution 
of income. The concentration of income, 
due to inflation and structural elements, 
results in a structure of total demand 
which does not seem congruent with the 
possibilities of full employment of the 
capital of the country (Urquidi, 1956, p. 
435). There, then, is one reason to enlarge 
the domestic market. Summing up, this 
idea has been shared by a great number of 
economists. It has also been the basis for 
the explanation of inflation expounded by 
the structuralists, as will be shown later. 
There is a divergence of opinion on the 
same subject. For instance, R. Hoyo 
D’Addona (1968) states that in Mexico 
there is still an excessive potential demand 
in terms of total supply, and that there- 
fore, the fiscal system should stress the 
capitalization of the country. 

Another phenomenon that has been ob- 
served within the structure of demand has 
been the change experienced as a result of 
increasing urbanization. According to 
Fernandez Hurtado (1960), the exodus 
from the rural areas to the urban centers 
was due to the agrarian reform. Yet, 
whether it was prompted by the armed 
struggle or the distribution of land, it had 
no economic justification such as would 
have been provided by an increase in the 
productivity of land and a subsequent ex- 
cess of agricultural output relative to ru- 
ral consumption. The increase in the ur- 
ban population has marked a new direc- 
tion in the structure of the demand for the 
goods of domestic industry and has gener- 
ated an extraordinary boom in the urban 
construction industry, a net consumer of 
national goods (Fernandez Hurtado, 1960, 
p. 202). 


V. Stabilization Policies 


Monetary Aspects 


Like other variables of the system, the 
monetary behavior of Mexico since World 
War II can be divided into two distinct 
phases. The first, until 1957, was marked 
by inflation; the second, from 1957 to 
date, has been characterized by stability. 
An inflationary process began in the Mex- 
ican economy in 1935, during which time. 
money grew proportionately to income. 
From that time until 1956, the average 
annual increase in prices was 11 percent, 
although with wide fluctuations, especially 
during the war and the periods immedi- 
ately following devaluations. However, in 
the period between 1956 and 1968, price 
increases have decreased asymptotically 
and have become moderate. Similarly, 
changes in the money supply are now 
more than proportionally related to the 
growth of money income. 

In the beginning, the inflation had 
mixed characteristics of cost increases 
and increases in demand. Later on, the 
latter was the predominant characteristic, 
for the public sector obtained funds by in- 
flationary means and promoted inflation, 
as its expenditures constituted an excess 
demand in relation to productive capacity. 

Foreign trade was another factor in the 
process. Exports of agricultural commod- 
ities—the only significant exports—grew 
very rapidly due to price increases and, 
especially after the agrarian reform and 
the agricultural development works that 
followed, also by production increments 
generating thereby rises in the money sup- 
ply. Nevertheless, in the period of stabil- 
ity which began in 1957, and was associ- 
ated with smaller increases of agricultural 
output, there was a decrease in the rate 
of growth of these exports. The in- 
come-elasticity of the demand for im- 
ports also fell from one period to the 
other, but the policy of protectionism 
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changed the structure of imports so that 
those of capital goods and intermediate 
goods became predominant. 

The devaluation of 1938 was related to 
the expropriation of oil; that of 
1948-1949 was considered to be part of 
the worldwide parity changes that took 
place in the postwar years. On the other 
hand, the devaluation of 1954 was an iso- 
lated event which had a drastic effect on 
national expectations. Once more it was 
promoted by public spending, executed by 
a new administration which, using Keyne- 
sian criteria, tried to counteract the de- 
crease in business activity (attributed to 
the recession in the American economy in 
1953 after the Korean War) by means of 
deficit spending financed by the central 
bank. The devaluation, which was de- 
scribed as a preventive measure, estab- 
lished the exchange rate at its present 
value of 12.50 pesos to the dollar. Condi- 
tions had changed as compared with the 
preceding devaluations. The system had 
become more flexible in terms of output 
especially in the agricultural sector. This, 
together with the more extensive use of 
foreign loans for public investment after 
the devaluation, meant that the central 
bank no longer had to finance the invest- 
ment of the public sector. Thus the depre- 
ciation of 1954 was a transitory inflation- 
ary influence, since the economic variables 
that affected the level of prices followed a 
trend toward equilibrium and determined 
conditions of growth with price stability. 
Later on, beginning in 1958, saving in 
financial institutions tended to grow more 
rapidly, as price expectations changed, so 
that it was possible to finance the new 
government deficits with private savings, 
placing government securities in the bank- 
ing system to supplement foreign loans. In 
this process, the greater use of reserve 
requirements was very important. This 
instrument was also applied to non— 
monetary intermediaries, which were the 


institutions that registered the fastest 
growth. It also made it easier for the 
Banco de Mexico to attract genuine sav- 
ings to finance public investment. To reca- 
pitulate, the former monetary expansions 
were replaced by the use of domestic and 
foreign savings. The earlier public invest- 
ment contributed to higher output, and 
there was also a change in the structure of 
consumption and an increase in the pro- 
pensity to save. In effect, the initial elimi- 
nation of the government deficit, and the 
different way of financing it employed 
later, ‘abated the inflationary demand 
pressures stemming from public finance. 


The Inflationary Period 


The inflationary process has produced a 
diversity of opinions and controversies 
about monetary policy. In the first part of 
this section, attention will be given to the 
interpretations of the monetary phenom- 
ena that occurred during the inflationary 
period, followed by the different explana- 
tions of the causes of the inflationary situ- 
ation itself. In order to facilitate the pres- 
entation, events will be grouped together in 
two chronological periods: those which 
center on the devaluation of 1948-1949 
and those which took place around the 
time of the devaluation of 1954. The di- 
viding line has been established as the Ko- 
rean War, in 1950, for it put an end to the 
effects of the first devaluation and began 
to generate the causes of the second. 

For a majority of the experts, the infla- 
tionary process immediately following 
World War II was the result of two fac- 
tors. The first of these was the strong 
drive toward public investment with defi- 
cit financing. The second factor was the 
growing deficit in the balance of pay- 
ments, attributed to the excess of imports 
that corresponded to the deferred demand 
of the war years." 


>For some authors, however, the second factor was 
of an external nature—the end of World War II. 
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Were there other conditions that led to 
the devaluation of 1948-1949? A classic 
liberal viewpoint was expounded by a 
banker, A. de Iturbide (quoted by .E. 
Padilla, 1948, p. 397), who pointed out 
that State intervention was a cause of 
the disequilibrium for it brought about 
reforms that resulted only in price in- 
creases and decreased agricultural output. 
Among other factors were: the agrarian 
reform and financing ejidatarios and small 
proprietors; the aid given to production 
cooperatives; and the oil expropriation 
and the nationalization of the railroads. 
Another viewpoint was based on the appli- 
cation of the purchasing power parity 
theory to the relative levels of prices in the 
United States and Mexico. Saenz is repre- 
sentative of this current of thought, and he 
adds to this analysis the influence of the 
stock of money. Refuting an argument of 
the Economic Commission for Latin 
America (ECLA), he stated that the peso 
had been overvalued since 1941, and that 
this fostered imports and the balance of 
payments disequilibrium. If Mexico did not 
devalue before (1948) it was for reasons 
derived from the war: a) the control of 
production in other countries; b) the 
amount of capital which found a haven in 
Mexico and meant an abundance of dol- 
lars despite the exchange disequilibrium, 
and c) the remittances of dollars by Mexi- 
can farm labor in the United States, the 
sum of which was as important as exports 
(E. Padilla, 1948, p. 405). 

The devaluation did not occur until 
1948 because of the Government’s fear 
of the consequences. It did not want to 
devalue before industrialists could pur- 
chase abroad at low prices, which they 
had not been able to do during the war. 
Another reason was the case of obtaining 
foreign loans, and still another was the 
hope that a point of parity would be 
reached autonomously as a result of the 

inflation in the United States (Sáenz, 


quoted in E. Padilla, 1948). According to 
Gómez, Director of the Banco de México 
(1964), the overvaluation of the peso was 
brought about because prices rose more 
rapidly than in the United States between 
1945 and 1948, and when price controls 
were lifted in that country, it was impos- 
sible to correct the disequilibrium in the 
balance of payments by reducing domes- 
tic demand. He added that the greatest 
effort was made to maintain the exchange 
rate by using reserves and foreign credit. 
But the offers of further credits required 
a balanced budget, which was impossible 
in the short run. For this reason, there 
finally was a devaluation (Gomez, 1964, 
pp. 778-779). In an attempt to place the 
blame for the devaluation, Sáenz holds all 
of the economic groups responsible. The 
blame was shared by the government with 
its equivocal monetary policy which made 
production costlier; the private sectors 
because of their policies of hoarding and 
of speculation, and especially the indus- | 
trialists, for not improving technology and 
relying on the support of excessive pro- 
tectionism; labor for demanding high sa- 
laries; and private banking, because of 
the voracity of some bankers. In short, 
the situation brought about a rigid cost 
structure, which could not be reduced, far 
above that which should have prevailed 
with an exchange rate of 4.85 (E. Padilla, 
1948, pp. 406-407). Finally, he adds, mon- 
etary policy between 1945 and 1948 was 
equivocal, in allowing the dwindling of re- 
serves in the interest of maintaining the ex- 
change rate and because the new exchange 
rate only left the peso with a very slight 
undervaluation, which was quickly neutral- 
ized. What Saenz therefore recommended 
was a more austere monetary and credit 
policy, to be pursued within more restricted 
margins, since the currency was chronically 
overvalued with respect to the rate of ex- 
change. This made it necessary to con- 
tinuously limit the quantity of money in | 
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order to avoid serious repercussions on the 
reserves of foreign exchange (Saenz, 
1957). It would also be necessary to re- 
vise protectionist policy, for excessive pro- 
tection distorts the struture of domestic 
costs and thereby fosters overvaluation 
and price instability. Therefore, this pol- 
icy, including tariffs and subsidies, per- 
mits and quotas, should be administered 
much more carefully than monetary and 
credit policy (Saenz, 1957, p. 538). 
Another current of economic opinion is 
to be found in the opposition from the 
left. Often they introduce external factors 
as causes for the disequilibria and are 
strong partisans of exchange controls. Ac- 
cording to E. Lobato Lopez (1968), the 
orientation of Mexican economic policy 
has always been predominantly Keyne- 
sian and monetary policy was actually a 
policy of forced saving, which concen- 
trated collective saving into a few hands, 
in order to encourage production at the 
expense of consumption. N. Bassols 
(quoted in E. Padilla, 1948) focused on 
political and external factors. He main- 
tained that if the inflation was not con- 
strained at the right time, it was for politi- 
cal reasons and because all hope con- 
verged on foreign aid—loans or foreign in- 
vestment. He felt that this policy should 
be abolished and than attention should be 
paid to the country and her internal solu- 
tions. The same line of reasoning is 
iollowed by R. Torres Gaitán who empha- 
sizes external factors, and more specifi- 
cally the attitude of the United States. He 
notes. that American purchases during the 
war brought about an increase in the 
money supply which led to inflation. Later 
on, when the United States began to sell 
to Mexico, problems emerged in the form 
of balance of payments deficits. There- 
fore, Mexico should have revaluated her 
currency during the war, and once the war 
was over, devaluated it (quoted in E. Pa- 
dilla, 1948, p. 402). Noyola (1948) made 


the observation that the rise in prices 
stemmed from the demand side as well as 
the supply side. On the demand side, the 
two outstanding factors were the growth 
of the money supply and deferred de- 
mand. The pressures generated from the 
supply side pertained to the increases in 
the prices of imported goods, due to their 
scarcity because of restrictions on im- 
ports; the rise of prices in the United 
States, and the effects of the devaluation 
of 1948. 

These economists view the devaluation 
in a different light. According to Bassols, 
the monetary reserve was not used in the 
best possible way, that is, to purchase pro- 
duction goods, instead of which much of it 
was squandered (quoted in E. Padilla, 
1948). Torres Gaitán distinguishes be- 
tween external and internal causes of the 
devaluation: the external factors are 
based on the decadence of capitalism and 
the policies of the United States and the 
IMF. Those of an internal nature include 
the balance of payments disequilibrium, 
the price differentials between the United 
States and Mexico, the flight of capital, 
the deferred demand for imports, and the 
complete failure of import controls. Of all 
of these, the disequilibrium of the balance 
of payments was the most important. In 
any case, he concludes, the devaluation 
was extemporaneous (in E. Padilla, 
1948). Finally, A. Noriega Herrera 
(1955), indicates that the short-term re- 
sults of the devaluation were positive, but 
he casts a doubt on the timeliness of the 
measure, asking whether it would not 
have been preferable to establish ex- 
change controls or whether the monetary 
authorities carried out the devaluation, 
believing in the “optimistic promises of 
the International Monetary Fund.” The 
negative results readily appeared, since 
the price of imports increased in domestic 
currency, commodities became more ex- 
pensive for the domestic consumer be- 
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cause of the preference to sell export 
goods abroad, and inflationary pressures 
emerged in all economic activities (No- 
riega, 1955, p. 159). 

The solutions proposed by ‘Torres 
Gaitán can be considered representative of 
this current of thought. He maintains that 
if the country’s exports could be in- 
creased, and if imports could be reduced, 
not only the balance of payments would 
be righted, but also domestic activity 
would be stimulated as a consequence of 
more benefits stemming from the increase 
in exports and the decrease of goods that 
can be done without (in E. Padilla, 1948, 
p. 401). He subsequently proposed price 
controls, exchange controls, and tailoring 
foreign trade policy to agricultural and in- 
dustrial policies. Noyola (1948) was more 
inclined to find the primordial causes of 
the price increases in the real factors of 
the economy. He stated that a policy of 
price controls would be tenable only if 
there were controls on the volume of com- 
modities, and not the “police” measures 
that had been used until now. Moreover, 
it would be convenient to apply, in a sup- 
plementary policy of moving wage scales 
linked to the cost-of-living index. Never- 
theless, success would depend on mone- 
tary and fiscal policy and an uncontrolla- 
ble factor-American inflation (1948, pp. 
9, 10). 

Until now, the opinions presented have 
concerned the events prior to the Korean 
conflict. Opinions on the events that led to 
the devaluation of 1954 will be examined 
next, and then the end of the inflationary 
process and the stability attained between 
1957 and 1958 will be reviewed. 

Gómez, an exponent of the official view, 
interprets the devaluation of 1954 in the 
following way. The excessive credit gener- 
ated by the banking system to finance the 
public sector deficit, as a result of follow- 
ing Keynesian—like advice to offset the 
effects of the 1953 American recession, 


drained the foreign exchange holdings of 
the central bank. But on this occasion the 
policy pursued was different from that of 
1948—the peso was devalued before the 
monetary reserves were depleted and be- 
fore resorting to greater indebtedness to 
the IMF and the U. S. Treasury (1964, p. 
780). On the other hand, W. Sedwitz 
(1957) stresses phenomena in the exter- 
nal sector that preceded and provoked the 
devaluation. What precipitated the deval- 
uation of 1954, he claims, was not the ab- 
solute level of the foreign exchange re- 
serves, but the rate at which they were 
dwindling (1957, p. 12). The deteriora- 
tion was due to a) the decline in the vol- 
ume and the price of exports, as well as 
to b) the slowdown in business activity 
in the United States. These were the two 
most important factors. c) Moreover, the 
deterioration was accompanied by an in- 
crease in imports as a result of the credit 
and fiscal expansion which constituted an 
attempt to offset the effects of the Ameri- 
can recession; and d) the situation was 
worsened by the outflow of short-term 
capital, made possible by internal liquid- 
ity and the fear of devaluation or ex- 
change controls. The outflow of capital in 
1954 was promoted by the excessive li- 
quidity of the monetary system and by 
the ease of selling government securities 
without capital losses and of placing 
profits into dollar accounts in Mexican or 
American banks (1957, p. 23). This is 
why a restrictive-depressive policy was 
difficult to maintain and perhaps the mon- 
etary authorities themselves wanted to 
count on wider margins to carry out the 
anti-cyclical and development policies. 
According to Sedwitz, it would be unfair 
to infer that the devaluation was equivo- 
cal, since the positive phenomena that 
followed had still not taken placé and be- 
cause the pressures on the dwindling re- 
serves of foreign exchange and domestic 
depression were very strong. 
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The leftist current also made new con- 
tributions. It is possible that it was 
strongly influenced by the publications of 
the ECLA during that period, which had 
not existed at the time of the previous de- 
valuation. The reference here is to con- 
cepts that later gained wide acceptance, 
such as the theory of the deterioration of 
the terms of trade of Latin America and 
the dualistic approach of R. Prebisch 
(ECLA, 1950), who divides countries into 
two large groups—the cyclical centers and 
the peripheral nations. These economists 
continued to stress the external sector, the 
idea of a cyclical center providing an ex- 
planation for the origin of all the cyclical 
disturbances in the peripheral countries. 
The views expressed by Noriega (1955) 
are an example of this approach. To him, 
the Korean War was the reason for the 
disruption of the relative stability that had 
been attained, for it brought about a series 
of phenomena that altered the entire Mexi- 
can economic system. Among the most im- 
portant changes were the inflow of foreign 
capital, the rise in the world prices of raw 
materials, and considerable increases in 
receipts of some invisible items of the bal- 
ance of payments, that cooperated to trig- 
ger domestic inflationary pressures. 
Among internal factors he stresses the 
lack of skills of those in charge of eco- 
nomic policy and the absence of a measure 
to limit the remittance of profits by sub- 
sidiaries of foreign companies to their 
countries of origin. The measures chosen 
to abate the inflaticn were not successful 
because of the new trends in the countries 
that are cyclical centers, such as rearma- 
ment, the speculative boom, the contrac- 
tion in the raw materials market, and the 
increased tax burden (Noriega, 1955). 
Concerning the balance of payments dis- 
equilibrium, he pointed out that it was a re- 
sult of the worsening of the terms of 
trade, since export prices fell 14 percent 
while the prices of imports rose 0.8 per- 


cent (1955, p. 163). The solutions offered 
do not differ from those that had been 
proposed for the devaluation of 1948. 
Thus, this writer stated that devaluations 
have proved incapable of correcting the 
periodic disequilibria of the balance of 
payments, much less of offsetting them. 
The solution lies in multiple exchange 
controls, which he considers advantageous 
because they limit the profits of exporters 
and adjust imports to the available for- 
eign exchange. They also protect the cost 
of living, permit the increase of the reve- 
nues of the State, and encourage tourism 
and new exports (1955, p. 168). 

Taking a position contrary to official 
policy (and within the field of the struc- 
turalist current) Lobato (1968) stated 
that inflation had two fundamental effects 
—price increases and a reduction in the 
purchasing power of the majority of the 
population. Economic policy is not effec- 
tive for it cannot reduce prices or even 
curb price increases, nor can it augment 
the standard of living of the population. 
Since taking action on prices is difficult, 
the solution would have to be the redis- 
tribution of income, by means of a deci- 
sive policy of raising wages and salaries. 
Technically, he says, this policy is valid, 
for it would enlarge the domestic market 
and foster development. 

The inflation gave rise to different view- 
points on its causes as well as on appropri- 
ate solutions. Opinions were very definite, 
frequently based on the writings of.a fa- 
vorite author. There was one current of 
opinion, the structuralist, opposed to pub- 
lic policy, which formulated a novel expla- 
nation of the inflation and which when its 
proponents were joined by other Latin 
American economists came to represent a 
new “school” of thought. Others remained 
within the bounds of an orthodox inter- 
pretation, even though they disagreed on 
the importance of the determining vari- 
ables. 
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The Structuralist Position: The most 
outstanding spokesman of structuralist 
thought was Noyola, who was the first to 
systematize all the pertinent tools of anal- 
ysis in 1956. The current was developed 
in conjunction with the staff of economists 
of the ECLA, in Santiago de Chile. The 
work of M. Kalecki at the United Nations 
Secretariat was influential upon the econo- 
mists that rallied to structuralism. The 
controversy between ECLA and the IMF 
about inflation in Latin America influ- 
enced the way of thinking of many. 

Noyola readily admits the influence of 
two European economists, Kalecki and H. 
Aujac. The former underlines the impor- 
tance of the rigidity of supply and the ex- 
tent of monopoly power in the economic 
system. In contrast, Aujac focuses on the 
behavior of the various social classes and 
their bargaining power. Noyola summa- 
rizes his position briefly: inflation is not a 
monetary phenomenon; it is the result of 
disequilibria of a very real nature that are 
expressed in the form of increases in the 
general level of prices (1956, p. 604). He 
introduces a series of factors to examine 
inflation in Latin America and divides 
them into three groups: those of a struc- 
tural nature (population and productiv- 
ity); those of a dynamic nature (different 
rates of growth in the diverse sectors of 
production); and those of aw institutional 
character (the behavior of the public and 
the private sectors). 

Noyola points out that among the fac- 
tors which produce inflation there are two 
distinct kinds. One of them is made up of 
what he calls the “basic inflationary pres- 
sures,” on the magnitude of which de- 
pends the degree of inflation. These pres- 
sures are due to disequilibria of growth, 
which are almost always to be found in 
the slow growth of two sectors, foreign 
trade and agriculture. The second group 
consists of “mechanisms of propagation” 
which have secondary or spread effects, 


for they only heighten the inflationary 
process through the performance of the 
economic system itself. The mechanisms 
of propagation can be of three kinds—the 
fiscal mechanism, the credit mechanism, 
and the mechanism for the readjustment 
of prices and incomes. It can be said, then, 
that the inflationary process is born from 
the emergence of the basic inflationary 
pressures that result from the disequilib- 
ria arising from the efforts of growth in 
the economic system. Once the inflation- 
ary conditions are established, inflation is 
further stimulated by the mechanisms of 
propagation. Some conclusions inferred 
from the model are applicable to the Mex- 
ican reality. Since 1935, the basic infla- 
tionary pressures in Mexico have stemmed 
from the inability of exports to grow at 
the same speed as the domestic econ- 
omy. This has led to disequilibria in the 
balance of payments and to the subse- 
quent devaluations (Noyola, 1956, p. 
611). Yet, the increasing diversification of 
exports has abated the force of these pres- 
sures. With regard to agriculture, Noyola 
inferred something else: that there was al- 
most no inflationary pressure stemming 
from the rigidity of agricultural supply, 
that is, the supply of foodstuffs (1956, p. 
612). This was the result of the agrarian 
reform and the agricultural development 
policy. However, in the short run, agricul- 
ture had played a role in that sense, for 
example, when the crops had been poor 
(Noyola, 1956). 

The distribution of income and the be- 
havior of social groups are manifest in the 
mechanisms of propagation. Noyola re- 
marks that in the case of Mexico these 
factors have been weak, and that the 
weakness has been even more pronounced 
among the lower-income groups. Taxation 
had tended to become more regressive be- 
cause of the increases in prices, and the 
role of current expenditures as a redistrib- 
utor of national income has been insuffi- 
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cient. The credit mechanism had been the 
most passive in the propagation of infla- 
tion, which only went to prove the 
well-known axiom that monetary policy is 
only effective when it abates business ac- 
tivity, Increases unemployment or curbs 
development. 

The mechanism for the readjustment of 
prices and incomes was the most important 
of the three in propagating inflation, be- 
cause of the high degree of monopoly that 
exists in the Mexican economy. With the 
exception of rental housing properties, in 
almost all other prices of goods and ser- 
vices, entrepreneurs were able to transfer 
the incidence of inflationary pressures, al- 
though salaried groups could not do the 
same (Noyola, 1956, p. 614). This proved 
the weakness in the adjustment of salaries, 
which stems from structural and institu- 
tional reasons. The structural reason was 
to be found in the existence of a surplus 
army of agricultural labor with a very low 
productivity, which tended to depress the 
level of real wages and to debilitate labor 
organizations (Noyola, 1956, p. 615). The 
institutional reason lay in the relationship* 
between organized labor and the public 
sector, that is, government paternalism 
that weakened the labor movement. To re- 
capitulate, Noyola identified two factors 
as the principal causes of inflation in Mex- 
ico—the foreign trade disequilibrium due 
to insufficient exports as the basic infla- 
tionary pressure, and the degree of mo- 
nopoly as the mechanism of propagation. 
His conclusion was that if a choice must 
be made between inflation and economic 
stagnation or unemployment, inflation is 
preferable. The negative side of inflation 
is not the increase in prices, but its effects 
on the distribution of income and the dis- 
tortions that it wreaks in the productive 
structure and the structure of demand. It 
may be impossible to restrain inflationary 
pressures, but they can be abated by 
means of a very progressive fiscal policy, 


+ 


as well as price contols and wage adjust- 
ments (Noyola, 1956, p. 616). 

Another author, Flores de la Peña 
(1953), introduced a few other elements 
in his analysis of the Mexican inflation. 
He differed from Noyola in that he con- 
sidered the inelasticity of agricultural pro- 
duction as one of the determining factors 
of instability. He also identifed, as an in- 
flationary pressure, the increase in public 
investment, which he considered to have 
had the opposite effect than Noyola pro- 
pounded, i.e., it fostered the expansion of 
output. Flores de la Pefia differed again on 
the issue of the role of exports, for he felt 
that the growth of exports constituted an- 
other source of inflationary pressures, be- 
cause it brought about the boom in foreign 
investment, a greater sensitivity to inter- 
national economic contractions, and an in- 
adequate specialization in basic commod- 
ities. According to Flores de la Pefia, the 
growth of exports brought about an in- 
crease in the quantity of money, and 
therefore, had an inflationary effect. Noy- 
ola, however, considered that it was the 
insufficiency of exports vis-a-vis the in- 
crease in imports that created the balance 
of payments disequilibria that led to the 
devaluations and the changes in the level 
of prices. Within Noyola’s reasoning, 
there is evidence of the theory of the dete- 
rioration of the exchange rate by external 
reasons, such as the decline in the prices 
of exports. Flores de la Pefia proved that 
the effect of the balance of payments on 
inflationary pressures had not been signifi- 
cant. He maintained that the influence of 
the increase in prices abroad or the deval- 
uations on the general price level had been 
overstated. He felt that it ought to be ad- 
mitted that the inflationary pressures had 
been caused by gross investment, or, espe- 
cially, by its composition (1953, p. 470). 
It is precisely on investment that he based 
his explanation of the inflationary process. 
Public investment created inflationary 
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pressures because of the lag between its 
monetary effect and its real effect. Private 
investment creates these pressures when it 
is “poorly oriented,” that is, when it is di- 
rected toward superfluous goods or for 
foreign markets. In general, “the expan- 
sive capacity of investment will be greater 
as the proportion of income generated 
passing to the lower-income groups is 
greater” (1953, p. 467). Besides, the ori- 
gin of inflationary pressures lies in the low 
productivity of private and public invest- 
ment. The inelasticity of supply plays a 
role in the mechanics of inflation, accord- 
ing to Flores de la Pefia. The inelasticity 
of supply is due to the inelasticity of do- 
mestic output and the scarcity of foreign 
exchange. The reasons for the former 
have already been examined in the section 
on agriculture. The scarcity of foreign ex- 
change is a phenomenon that is not un- 
common in a period when there are sub- 
stantial imports of capital goods, which 
prevents covering the deficiency of output 
with commodity imports. Consequently, 
the inflationary process due to economic 
development begins when an increase in 
the income generated by gross investment 
raises effective demand to the extent that 
it brings about a scarcity of factors of 
production. In an underdeveloped coun- 
try, this point is easily reached because of 
the inelasticity of supply (1953, p. 477). 
Thus, inflation can break out before the 
economy reaches full employment, due to 
the fact that any increase of income gives 
rise to a more than proportional increase 
in the demand for foodstuffs and manu- 
factured goods for mass consumption, and 
rarely does the growth of investment 
mean a significant expansion of the output 
of these goods (1953, p. 462). 

Until now only the differences of opin- 
ion of the two authors have been dis- 
cussed, but they share some opinions. 
Their similarity lies in that they both ex- 
amine inflation in its real form. They re- 


ject the monetary approach and monetary 
policies and they imply that inflation is in- 
evitable in the process of development. 
Both have been influenced by Kalecki, 
and both share a concern about the effects 
of inflation on the distribution of income. 
In other words, both authors study infla- 
tion by comparing total effective demand 
with total supply, stressing the real as- 
pect. They consider that monetary poli- 
cies have not been effective because they 
could not prevent the increase in the 
money supply. According to Flores de la 
Pefia, monetarist policy seeks a balanced 
budget and prefers monetary and credit 
policies, to foster economic development. 
But it must be understood that the quan- 
tity of money is merely a result and that 
by itself it does not determine anything. 
The solution is simple: reduce demand or 
increase supply. Thus, monetary policy 
only affects demand and as a means of 
reaching equilibrium is an absurdity in a 
country that has a very limited domestic 
demand (1953, pp. 472-473). These ideas 
supplement those of Noyola, who states 
‘that monetary policy is effective only 
when it strangles economic development 
(1956, p. 614). The solutions given by 
Flores de la Peña are directed basically to 
acting upon investment. Thus, the inter- 
vention of the State acquires a decisive 
function, for it must establish priorities 
for investments, trying to maintain the 
equilibrium between effective demand and 
total supply. Moreover, for the reestab- 
lishment of equilibrium, he advises finish- 
ing the agrarian reform in order to im- 
prove agricultural production and elimi- 
nating the insufficiency in the supply of 
foodstuffs. He suggests that raising wages 
and salaries is useless because prices 
would increase at a faster rate, and that 
the only way of maintaining the purchas- 
ing power of the income of the urban pop- 
ulation is by increasing the supply of 
foodstuffs and manufactured goods for 
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mass consumption. If the process of the 
concentration of income is allowed to go 
too far, a point would be reached where 
any reduction of the real wage would be 
accompanied by a more than proportional 
decrease in the effective demand for man- 
ufactured goods. He asserts that this has 
happened in Mexico in basic industries, 
like the textiles and shoe industries. 
Flores de la Pefia does not see any advan- 
tage in price controls, because decrees do 
not increase output, and it is precisely 
upon output that economic policy must 
have an effect (1953, pp. 479-480). 
Although it is difficult to really place 
him within any current of thought, Torres 
Gaitan (1962), presents a viewpoint con- 
siderably different from those of the other 
two authors. Acknowledging that the ex- 
ternal disequilibrium is the result of a 
domestic demand which exceeds domestic 
supply, he feels that the solution lies in 
increasing the latter as well as raising na- 
tional productivity. The insufficiency of 
domestic supply helps him to explain both 
the deterioration of the exchange rate 
and the basic inflationary pressures, in 
the same way as the structuralist ap- 
proach. Torres Gaitan adds that the ad- 
justment has been made by means of 
different instruments. Before World War 
TI, the main instrument was beggar—my— 
neighbor policies. More recently, the most 
important instruments have been controls 
on foreign trade and the use of foreign 
loans. He points out specifically, moreover, 
that the permanent disequilibrium of the 
exchange rate is due to exports of basic 
commodities with a negative income elas- 
ticity of demand made more acute by the 
encroachment of synthetic substitutes, 
and by the excess supply of primary com- 
modities that depresses their prices (1962). 
In its analysis of external equilibrium 
in Latin America and regional foreign 
trade problems, the ECLA studied the 
case of Mexico, with the collaboration of 


Noyola, C. Furtado, O. Sunkel and Ur- 
quidi. In synthesis, they asserted that the 
devaluations had occurred not because the 
exchange rate was overvalued, but for 
structural reasons. Structural reasons 
predominate as a result of economic devel- 
opment itself, that is, the incongruence be- 
tween the pace of increase of total supply 
and total demand. The disequilibrium is 
even more acute when development is ac- 
companied by a concentration of income, 
due to the high income-elasticity of im- 
ports of durable goods (United Nations 
Economic and Social Council, 1957). 

In practice, they present the import 
function as dependent on the rate of 
growth of income, which tends to produce 
foreign disequilibrium when there is an 
acceleration of income growth; disequi- 
librium is accentuated by the deteriora- 
tion in the terms of trade (United Nations 
..., 1957). Devaluations do not alter this 
combination of causal factors, because it 
is a structural phenomenon of the econ- 
omy, related to the inelasticity of supply 
(especially that of agriculture), which 
plays a role in making the response to in- 
creases in external demand quite slow. 
Nevertheless, the higher foreign exchange 
income is reflected in higher domestic 
spending, price increases and increases in 
imports, until the value of exports falls 
because of a change in the terms of trade, 
and the current account deficit is height- 
ened. Thus, if devaluations were effective 
in the past, for example, in stimulating ex- 
ports of certain goods, such as cotton, or 
in fostering the substitution of imports of 
other goods, later on the range of these 
possibilities became much narrower 
(United Nations, 1957). 

The next part of the analysis was the 
object of controversy. In order to prove 
that the external disequilibrium had struc- 
tural causes, it was deduced, from a series 
of price indexes based on the purchasing 
power parity theory, that the exchange 


38 THE AMERICAN ECONOMIC REVIEW 


rate had been undervalued since 1937. In 
other words, the external disequilibrium 
could not be attributed to an overvalued 
exchange rate. 

The Orthodox Position: Saenz (1957) 
disagreed with the thesis of ECLA. He 
considered that the overvaluation of the 
rate of exchange during that period had 
been the central problem. Besides point- 
ing out that ECLA should have defined 
what was meant by an equilibrium ex- 
change rate, he noted that between 1937 
and 1955 the balance of payments had un- 
dergone periods of equilibrium and dy- 
namic stability, which did not appear in the 
tables elaborated by that organization. On 
this basis, Sáenz maintained that it was 
wrong to speak of a period of overvalua- 
tion or undervaluation between 1937 and 
1955. Moreover, the ECLA thesis has 
some technical shortcomings. Within . the 
theory of purchasing power parity, it is 
misleading to use a very long period of 
time because of the variables that are 
omitted from the estimation, which with 
time may become more important than 
those that have been included (1957). 
Similarly, he asserted, ECLA used a base 
year which was not representative. If the 
periods had been divided into more logical 
stages, the conclusions would be different. 
Besides, greater refinements should have 
been used; for example, sectorial and spe- 
cial price indices, changes in the degree of 
tariff protection or variations in the elas- 
ticities of exports and imports (1957). In 
conclusion, the data, presented in a more 
orderly fashion, would indicate that the 
peso was overvalued in the period under 
consideration and for that reason it has 
been more predisposed to shocks or dis- 
turbances. For Saenz, the increase in 
prices did not stem from the absence of a 
balanced budget, except to a small extent, 
for the expenditures had been held at pru- 
dent levels. The real causal factors were 
the generation of income from develop- 


ment itself, the expansion of bank and ex- 
tra bank credit, and the general increase 
in costs due to commercial policy. The 
first and the last of these were inevitable 
(Sáenz, 1958). 

One group of economists considered 
that external factors are fundamental in 
explaining monetary disequilibria. Some 
of them shared the thesis of ECLA, but 
without accepting the production rigidities 
and while considering the influence of 
monetary variables. The argument was 
that public expenditures, or a surplus on 
the current account of the balance of pay- 
ments, produces an increase in aggregate 
demand, and induces increases in invest- 
ment and income, and that imports rise in 
an even greater proportion than income. 
Since the growth of exports is slow—-and 
they might even decline because of the de- 
terioration of the terms of trade—a deficit 
on current account appears. Change in 
relative prices—domestic and foreign—or 
a monetary policy oriented toward sus- 
taining output growth, accentuates the 
balance of payments deficit and it be- 
comes necessary to devalue to restore ex- 
ternal equilibrium. This approach utilizes 
the type of perverse elasticity of demand 
for imports that was so fashionable among 
economists after the end of World War II. 
(Siegel, 1960, and J. S. de Beers, 1953, es- 
timated an income~elasticity of imports of 
close to 2, from which they inferred that it 
was necessary to export more, use more 
foreign loans or devalue periodically. This 
viewpoint was shared by Navarrete.) 

In his analysis of the Mexican inflation, 
Siegel used orthodox instruments to deter- 
mine what kind of inflation there had 
been. Although he is not a Mexican econ- 
omist, his work, like that of de Beers, in- 
fluenced the discussion of Mexican econo- 
mists. This author studied the goods mar- 
ket and the demand for money in order to 
locate the source of inflationary pressures, 
both domestic and external. He came to 
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the conclusion that inflation in Mexico 
was not a cost inflation, and that the Mex- 
ican experience stands as proof that in- 
dustrialization is not necessarily accom- 
panied by a lag in agricultural output, as 
some structuralists maintain, for agricul- 
tural production grew more rapidly than 
industrial output and population (Siegel, 
1960). It can be said that the periods with 
the largest price increases coincided with 
the years of the devaluations. In turn, it 
would seem that the only real pressure on 
the cost side related to external factors, 
apart from devaluations, came through 
raw materials and production goods and 
was associated with the strong rise of im- 
port prices after the war. Pressure on the 
wage side was insignificant, due to the 
weak bargaining position of unions. Hence 
Siegel concluded that the Mexican infla- 
tion was not a cost inflation, and that if it 
was so in any way, it was because of the 
increase in import prices and not because 
of differences in the rates of growth of the 
various sectors (1960, p. 81). There is no 
doubt that price increases were the result 
of the effects of demand. The causes of 
variations in the money supply, Siegel 
said, indicated the origin of inflationary 
pressure (1960, p. §2) and can be identi- 
fied as internal and external. In general 
terms, it seems that between 1941 and 
1948, internal factors were mainly respon- 
sible. 

The internal factors most important in 
generating inflationary pressures were the 
government deficits and the loans granted 
by state-owned banks. The deficits were a 
direct result of the inability of the govern- 
ment to finance its investment programs by 
means of taxation or non-bank loans 
(Siegel, 1960, p. 88). It is also true that in- 
flation was tied to development because of 
the maintenance of a very high rate of in- 
vestment. Although they were not in them- 
selves inflationary forces, there were insti- 
tutional and cultural factors that acceler- 


ated the inflationary process, for example, 
the level of technology or the structure of 
consumption. Furthermore, the weakness 
of the instruments of monetary regulation 
was evident, the reason for this lying in 
the limited development of the money 
markets, in a banking system that was not 
very independent, and in inflationary fis- 
cal policies. Siegal adds that monetary 
regulation is not effective when the gov- 
ernment cannot practice budgetary disci- 
pline while instituting a development pro- 
gram. In general, the monetary authorities 
have been more tolerant of inflation than 
of deflation. 

However, provisionally, and at times 
decisively, the effect of external factors 
was felt intensely. Such was the case in 
the periods 1942-1945, 1950-1951 and 
1954-1955.. 

In the periods of devaluation, the pres- 
sure coming from external factors was 
more important. The devaluations of 
1948-1949 and 1954 were preceded by de- 
clines in international reserves that re- 
sulted from excessive imports (Siegel, 
1960, p. 93). Siegel is also of the opinion 
that between 1951 and 1953 the deterio- 
ration of the real terms of trade brought 
on new problems. In short, the external 
sector has played a very complex role. On 
the one hand, it has brought about a 
growth of income through exports. On the 
other hand, through imports, it has led to 


‘balance of payments deficits. 


Regarding the solution of the problem 
of external disequilibrium, the ECLA 
group believed that it was highly improba- ` 
ble that new devaluations would have pos- 
itive effects to counteract the contraction 
of demand or income. An acceptable pol- 
icy would be the reorientation of produc- 
tive resources based on the development of 
demand and on the capacity to import. 
This could permit gradual structural 
changes in supply, directing investment 
and fostering the required substitution of 
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imports (United Nations, 1957). Devalu- 
ation, a measure that has been used to 
counteract external disequilibrium, is a 
dangerous instrument for the correction of 
the balance of payments in the short run. 
ECLA was also of the opinion that deval- 
uation could not correct the fundamental 
causes of the disequilibrium. Its immedi- 
ate and long-run effects could accentuate 
the inflationary process. Other factors, 
such as the high rate of domestic spend- 
ing, the tendency toward budgetary defi- 
cit, and the weakness of the instruments 
of monetary control in the face of interna- 
tional disturbances can cancel out the ini- 
tial advantages of devaluation. 

In general, it can be said that inflation 
in Mexico did not become a hyperinfla- 
tion, for the characteristic mechanisms 
acting to increase velocity did not appear. 
Nor was there a price—wage spiral of any 
significant proportion. It was, perhaps, 
conditions in the labor market itself that 
prevented hyperinflation. 


The Period of Stability 


After 1955, there was a decline in the 
number of works on monetary policy. 
Those published toward the end of the de- 
cade, when stability was well entrenched, 
still referred to the recent inflationary 
problem. In effect, as the influence of infla- 
tion waned, so did the number and inten- 
sity of the writings of economists about 
monetary stability. This waning continued 
through the 1960s, and the focus of eco- 
nomic discussion moved to other areas. 

Sedwitz (1957) attributes the recovery 
that began after the devaluation, in the 
second half of 1954, fundamentally to the 
expansion of exports, but argues that, con- 
trary to what might have been expected, 
the devaluation had a very small effect on 
this turn of events. What elements, then, 
came into play? The same author points 
out two. One, external in nature, was the 
recovery of business activity in the United 


> 


THE AMERICAN ECONOMIC REVIEW 


States, which even resulted in an increase 
in dollar prices in the world market. The 
other, of a domestic character, was the ex- 
traordinary crops resulting from optimal 
climatic conditions, especially those of 
cotton and coffee. The phenomenon can be 
explained by the fact that there is a high 
price—elasticity of demand for exports. 
However, exports are more sensitive to in- 
come changes abroad than to prices, for 
they consist mainly of raw materials. The 
devaluation had little effect on exports be- 
cause it did not change their dollar price, 
or the volume of exports (1957, pp. 
14-16). The influence of the devaluation 
in reducing imports was not important, 
owing to the low (less than unitary) 
price-elasticity of the domestic demand 
and the high elasticity of external supply. 
There was a substitution effect with re- 
gard to durable consumer goods, the de- 
mand for which was channeled to national 
industry. Imports of raw materials in- 
creased because of the stimulus provided 
by the devaluation to local industry. Actu- 
ally, the change in the composition of im- 
ports was due above all to the increase in 
agricultural output, because of the reduc- 
tion in imports of foodstuffs, as well as to 
the greater restrictions on imports (Sed- 
witz, 1957). This analysis is diametrically 
opposed to the hypothesis of the inelastic- 
ity of agricultural supply of Flores de la 
Pefia. 

Some experts arrived at the conclusion 
that the devaluation did not play a deci- 
sive role in the recovery of the economy 
after 1954. The basic reasons for the re- 
covery were the good crops and the boom 
of the United States economy. Secondly, 
there was an increase in tourism, on which 
the devaluation of 1954 had a positive 
effect. 

Many authors abstained from passing 
judgment on the prospects for stability, 
remaining on the level of offering solutions 
and confining themselves to the short run. 
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Others foresaw the continuation of the in- 
flation, because the basic causes of the 
problem were not being checked. How- 
ever, Sedwitz, in 1957, also noted signs 
that would guarantee future monetary 
stability. His reasoning was that eco- 
nomic policy has three fundamental func- 
tions related to monetary stability: 1) to 
prevent the outflow of capital; 2) to 
maintain the stability of the exchange 
rate, and 3) to make anti-inflationary pol- 
icy effective by means of a control on the 
volume of money and prices. In terms of 
each of these functions, there was a favor- 
able outlook for the role of economic pol- 
icy, both from the domestic and the for- 
eign points of view (1957). 

According to Gómez, the period of ad- 
justment of the money supply and prices 
lasted until 1960. In the years of world 
prosperity between 1955 and 1957, the 
Banco de Mexico recovered its reserves, 
capital returned to the country, and there 
was an increase in foreign and domestic 
private investment, because of the confi- 
dence inspired by free convertibility. With 
the growth of domestic saving, fostered by 
stability, a big step was taken in the 
financing of development. Similarly, pub- 
lic investment in social overhead capital 
was supported by all of the concurrent 
events (1964). Transitory difficulties 
could be solved satisfactorily by resorting 
to the monetary reserve as an offsetting 
factor. More recently the increase in bank 
financing of the private sector has rein- 
forced the downward trend of the rate of 
interest. Interest rates had risen drasti- 
cally in real terms when price increases 
ceased, even though there was not much 
change in the nominal rates. Gómez adds 
that in the struggle against inflation, the 
objective was never stability per se (1964, 
p. 778). In a developing country, infla- 
tionary pressures are harder to overcome 
because there is a smaller capacity for vol- 
untary saving and for the payment of 


taxes, at the same time as financing re- 
quirements are larger (1964, p. 780). Later 
on, Gómez mentions an institutional factor 
influencing the performance of Mexican 
economic policy. For the monetary authori- 
ties, the most difficult pressures to resist 
are those coming from the public sector. 
Government officials want to advance as 
much as possible while they are in power, 
at the expense of other sectors of the ad- 
ministration (1964, p. 78). This is how 
budget deficits and inflationary pressures 
are created. Moreover, state-owned enter- 
prises might be another source of pres- 
sure, because of negligence in matters of 
efficiency and productivity. The pressures 
caused by the private sector originate 
mainly in the banking system, because of 
the banks’ interest in obtaining reduced 
reserve requirements as well as unlimited 
rediscounts. Yet, the central bank main- 
tains that what is lacking is voluntary sav- 
ings and is opposed to unnecessary raising 
of the levels of financing. Other pressures 
coming from the private sector include re- 
quests for the elimination of taxes and the 
granting of subsidies (Gómez, 1964). Eco- 
nomic stability fosters a higher volume of 
investment and exchange stability is an 
indispensable element in economic pro- 
gress. 

Ortiz Mena, Finance Minister, also 
mentions the achievements attained 
through stability. Saving has experienced 
a marked growth, for it has been duly 
channeled by banking institutions toward 
the kind of investment required by devel- 
opment. Institutional saving was not the 
only savings source to grow, for the secu- 
rities market has expanded also. There 
was an increase in the volume of securities 
and with it, a slight decrease in the rate of 
interest. The government considers that 
domestic savings are the best means of ac- 
celerating development (Ortiz Mena, 
1963). The objectives of monetary and 
fnancial policy, then, are to enhance the 
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mobility of domestic resources and pre- 
vent any inflationary tendency. 


VI. Fiscal Policy 


In the post-war period, fiscal policy has 
been characterized by the predominance 
of public spending, in view of the goals of 
development, as well as by traditionalist 
features of taxation maintained until the 
present decade. Public spending increased 
because of the pressure of developmental 
requirements that called for sustained 
public investment. Adheririg to its doc- 
trine of the State as a promoter of devel- 
opment, the government undertook the so- 
cial overhead capital projects that were 
characteristic of the postwar period. 

Indirect taxes still play an important 
role in the structure of taxation, giving it 
a regressive bias. The tax adjustments of 
1955, 1962 and 1965 led to a lesser depen- 
dence on taxes on foreign trade; indirect 
taxes were reduced while direct taxes were 
increased, and an attempt was made to 
foster the formation of capital. Actually 
the income tax reforms did not alter the 
general structure of incentives for the cap- 
italization of firms. Three distinct periods, 
more or less characterized by tax reforms, 
will be examined here in order to present 
the fiscal policy of the postwar years. The 
first of these periods covers from 1945 un- 
til the reforms.of 1955; the next, up to the 
reforms of 1962, and the last period, from 
the 1965 reforms up to date. 


Tax Changes Up to 1955 


In examining the tax reforms of 1955, 
and after having suggested some guide- 
lines for future investment, Urquidi 
(1956) attached great importance to the 
facility of capitalizing reserves, which fos- 
ters investment by allowing a firm to in- 
crease its capital. Capitalizing reserves 
also allows banks to turn to other credit 
requirements, discouraging the distribu- 
tion of excessive profits, and conse- 
` quently, conspicuous consumption. Other 


aspects of the reforms of 1955 dealt with 
depreciation allowances, which facilitated 
the rapid amortization of equipment. The 
same author also considers that the deduc- 
tions permitted for donations and cul- 
tural appropriations lend support to edu- 
cation and research. Nevertheless, Mrs. 
Navarerete (1957) expressed the belief 
that the formation of capital attained by 
the private sector could’ have been 
achieved to the same extent without a 
preferential system of taxation, except for 
tariffs. She arrived at this conclusion be- 
cause of the characteristics of the tax sys- 
tem itself, and the inflationary process. 
Among other things, she mentioned that 
the level of taxes was very low, that there 
were numerous ways of evading taxes, 
that taxes were paid only on a part of in- 


. come, and that the entrepreneur could 


easily pay taxes because of inflated profits 
(1957, p. 38). Urquidi also has doubts 
about the system of exemptions to new 
and necessary industries, for they are not 
significant in the determination of indus- 
trial location and they represent a loss of 
revenue for the public sector and benefit 
only a small group of firms. 

Regarding the effect of fiscal policy on 
demand, the criticism is more severe. Ac- . 
cording to Mrs. Navarrete, the objective 
of a more equitable tax burden had been 
reached only in a very limited way: since 
efforts had been dedicated to the collec- 
tion of funds, they had not embraced the 
highest goal of Mexican policy, economic 
development with social justice (1957, p. 
38). She also came to the conclusion that 
the present system of taxation was regres- 
sive. In agreement with this criticism, Ur- 
quidi added that the income tax did not 
fall on the combined income of the indi- 
vidual and that it should be reformed, for 
it perpetuated an undesirable distribution 
of income and fostered the production and 
importing of luxury consumer goods 
(1956). 

Both 


economists recommended a 
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broader, more progressive tax system to 
promote the financing of public invest- 
ment. Mrs. Navarrete demanded a redis- 
tribution of the tax burden in accordance 
with the economic capacity of the tax pay- 
ers. She also recommended that voluntary 
private savings be stimulated by direct 
financial measures and not indirectly 
through the absence of a personal income 
tax (1957, pp. 41-42). Urquidi also in- 
sisted on the need for greater tax revenues 
in order to meet the requirements of public 
investment and welfare services, such as 
schools, public health and so forth. Ac- 
cording to him, the economic development 
of Mexico should rest, to a great extent, 
on an adequate and equitable taxation of 
income.® He specifically underlines the de- 
sirable characteristics of the income tax: 
that it is equitable, that its effects on in- 
vestment and consumption should con- 
tribute to the promotion of development, 
and that it represent a significant and sta- 
ble source of funds for the State. 

The above suggests that there are no 
dissident opinions. Public spending, with 
its goal of promoting the development of 
the country, is viewed favorably. (Except 
for the extreme liberal standpoint, which 
does not, which does not tolerate state in- 
tervention.) Evaluations of the tax system 
generally agreed, that it was inadequate 
for the needs of the country: it was re- 
gressive, insufficient, and had operational 
shortcomings. Authors like Flores de la 
Pefia and Noyola also felt that it should 
stimulate a greater domestic demand. 
These were the first manifestations of the 
two currents of thought that are in dis- 
agreement about the strategy of develop- 
ment. One maintains that action must be 
taken to encourage savings and the forma- 

° Elsewhere, he added that the apparatus for revenue 
collection was slow and lacked coordination. And 
since the tax burden is not equitable—for its incidence 
is greatest on those engaged in productive activities— 
he points out a contrad:ction in the tax system. On 


the one hand, private investment is encouraged, and 
on the other, it is discouraged through taxation. 
° 


tion of capital, while the other argues that 
capital formation is the result of a strong 
domestic market. Both points of view 
agree on the need to reform the tax sys- 
tem, even if the proposed measures are 
different. 


The Period of Tax Change of 1962-1964 


Throughout 1959-1961 the Mexican 
economy experienced a setback, in the 
form of a decrease in the rate of growth of 
the national product due to the stagnation 
of private investment. This happened dur- 
ing the first years of attainment of price 
stability. The government increased its 
level of investment in face of the alterna- 
tive of a real recession. Deficit financing, 
with which government spending was still 
operating, can be attributed to the short- 
comings of the tax system, which made 
the problems of financing and the small- 
ness of the’ securities market more acute. 
In order to overcome the problem, the 
government made revisions—not a radical 
change to eliminate obsolete tax laws— 
having as its objective to make the tax 
burden more equitable by gathering some 
sources of income into more general basic 
groups. It also tried to build in more in- 
centives for private investment. Among 
the main tax changes were the introduc- 
tion of accelerated depreciation for new 
investments, the widening of the tax base 
and an increase in the progessivity of tax 
rates. The economists’ comments on the 
changes were complimentary rather than 
antagonistic. Although some did so with 
reservations, the critics justified the re- 
form because it was a step towards chang- 
ing from the former cedular system to a 
global system of taxation on some in- 
comes, with cumulative rates for incomes 
coming from different sources, while 
maintaining exemptions or special treat- 
ment for certain incomes from capital. 
The reservations stemmed from the re- 
forms being viewed as insufficient to meet 
the needs of the country. 
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Concerning personal income taxes on in- 
come from remuneration of personal ser- 
vices or returns to capital, Mrs. Navarrete 
felt that many shortcomings were left, de- 
spite the reforms. There were loopholes in 
the way interest and returns on financial 
securities, as well as rental income from 
real estate and capital gains, were taxed. 
There is no system of deductions which 
would alleviate the tax burden on 
lower-income groups. The progressive as- 
pect is very limited because there is no 
rate for total personal income. There was 
still great inequality and a good deal of 
discrimination in the distribution of the 
tax burden. 

A. Cervantes Delgado (1962), in par- 
ticular, maintained that there were short- 
comings in the structure of the income 
tax, such as the breakdown of income 
through the cedular system of sources of 
income, and there was still no equitability 
in taxation. There was no application of 
the basic principle that all of the income 
of people must be taxed regardless of its 
source (1962, p. 402). According to Cer- 
vantes, the trend toward the reduction of 
indirect taxes was more illusory than real, 
due to the shortcomings of the cedular 
system. He asserted that the system of 
taxation lacked flexibility; thus, it was 
shown as unable to stabilize economic 
fluctuations in the short run. Increases in 
the volume of revenues had been due to 

_ administrative reasons, such as a change 
of tariffs coinciding with the exchange 
effects of the devaluations, the enforce- 
ment of new tax laws or the granting of 
facilities to taxpayers in arrears (1962). ` 

Among others, Cervantes, and C. Ocafia 
and J. Alejo (1939a&b), were of the opin- 
ion that Mexico is one of the countries 
where the rate of taxation is lowest. They 
added that because of the undesirable dis- 
tribution of income there was no reason 
for maintaining such a small tax burden. 
Yet, this situation could not be remedied 


by improving the cedular system; there 
was .no alternative except to institute a. 
single tax on income. Some of Kaldor’s 
comments on the subject (1963) gained 
wide acceptance. Kaldor, who was later a 
consultant to the fiscal authorities in the 
implementation of the reforms of 1965, 
felt that the fact that only a small part of 
the gross national product was captured 
by taxation was due, not to poverty, but 
to the extent of inequitability in the distri- 
bution of income (the high concentration 
of wealth), as well as to the regressive na- 
ture of indirect taxes. All of this, in sum- 
mary, was:a reflection of the inability to 
tax effectively the most prosperous sectors 
of the community. Furthermore, in prac- 
tice, many direct taxes were not enforced 
—which can be seen by comparing the 
data on national income with income de- 
clared for tax purposes. There were also 
ample legal means for tax evasion through 
exemptions and omissions. A case at hand 
is that of the anomymous ownership of se- 
curities (more often than not these are 
made out to the bearer), which is an ob- 
stacle to the collection of taxes on prop- 
erty. 

In general terms, the criticisms were 
aimed at the fact that the owners of capi- 
tal remained in a veritably privileged tax 
position. Yet taxes on labor income meant 
that employees and workers bore the larg- 
est tax burden, besides which the collec- 
tion of these taxes is the most effective be- 
cause tax withholding is practiced. These 
ideas were held by, among others, Ocafia 
and Alejo who added that the basic break- 
down of incomes prevented the applica- 
tion of higher tax rates; that even though 
the rates were higher now, a redistribution 
of income had not been possible, and that 
the effects on wages and salaries had ham- 
pered the development of a domestic mar- 
ket (1963b, p. 173). Mrs. Navarrete also 
argued that the tax bias in favor of the 
owners of capital, besides its inéquitable 
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nature, had a disadvantageous effect on 
the objective of development, because the 
owners of capital are stimulated to invest 
in securities with fixed returns and low 
taxes, instead of taking risks in new enter- 
prises. 


The Tax Reforms of 1965 


The reforms of 1962 were considered 
insufficient. They were the object of much 
criticism and there were many recommen- 
dations that influenced the changes that 
took place in 1965. 

According to Mrs. Navarrete, there are 
three relevant basic principles: that all in- 
comes should be taxed, regardless of their 
source; that labor’s ability to pay taxes is 
less than that of capital, so that a system 
of tax deductions should be worked out 
in order to tax in accordance with the abil- 
ity to pay; and that a policy should be 
formulated to lend progressiveness to the 
tax system. Cervantes also indicated that 
the fiscal system should be used to supple- 
ment private saving, and that taxes should 
be applied with the objective of stimulat- 
ing or discouraging given activities, ac- 
cording to their social value (1962, p. 
406). 

Among others, Mrs. Navarrete (1964) 
and Ocafia and Alejo (1963a) stressed 
once again the need to make fiscal policy 
fulfill three objectives—stimulate pro- 
duction activities (supply), improve the 
distribution of income (demand), and col- 
lect revenues without jeopardizing mone- 
tary stability or the balance of payments. 
Mrs. Navarrete advocated a favorable 
treatment for those who carry out produc- 
tive activities or risk capital (1964).’ C. 
Ocafia and J. Alejo (59) added that it is 
necessary to avoid the transference of 


"In other words, she did not believe it expedient 
to collect high taxes from firms, which are the or- 
ganizations that carry out productive activities and 
investment; what should be taxed is the income of 
entrepreneurs. 


taxes by shifting from the high-income 
groups to the low-income groups, since 
the former both demand and supply goods 
and services, while the latter demand con- 
sumer goods and supply personal services. 
Thus, Mrs. Navarrete was concerned with 
the promotion of output, and the other 
two concentrated on the distribution of in- 
come. 

Among other things, Kaldor suggested 
that it was necessary to effect fiscal re- 
forms for two reasons—the insufficient 
level of public revenues and the fact that 
the inequitable distribution of income 
could lead to political problems. He rec- 
ommended that the family be considered 
as the basic economic unit for tax pur- 
poses. He also suggested that corporate 
profits be taxed at a single rate of 40 per- 
cent and, as a general criterion, that a 
mixed system be applied that taxed in- 
come as well as wealth, pointing out that 
he would consider this more just and equi- 
table because it approached the capacity 
for payment of the individual. Hoyo 
D’Addona of the Secretariat of Finance 
disagreed with Kaldor on the form that 
direct corporate taxation should take. He 
felt that it would be better to maintain the 
principle of progressiveness. The justifica- 
tion for his argument was based on the 
fact that the structure of corporations in 
Mexico is such that a few people could 
amass large profits because of the limited 
distribution of shares among the public. 
Hoyo D’Addona added that there was no 
pressing need for an overall personal in- 
come tax, although he admitted the neces- 
sity of changing the cedular system of tax- 
ation (1968). i 

With respect to income taxation, it was 
said time and again that it should be ap- 
plied to total income. The authors men- 
tioned above clamored for the consolida- 
tion of the cedular system: the tax to be 
applied to personal income would act as a 
single rate, based on a concept of income 
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that would cover all of the earnings of the 
individual. Kaldor, for example, called for 
two changes in the rates of taxation: 
higher levels of tax-exempt incomes and 
higher tax rates that would be more pro- 
gressive (1964, p. 25). The same idea had 
been propounded by Ocafia and Alejo in 
1963 (b). 

Kaldor’s preference for a tax on both 
income and wealth was shared by Mrs. 
Navarrete. A tax exclusively on income 
does not reflect the economic capacity of 
the individual, which also depends on his 
property assets (1964). According to Kal- 
dor, the tax on the profits of a firm would 
be a means of taxing the income of its 
owners, and he recommended a tax ex- 
emption on undistributed profits. The es- 
sential concept of income as discussed by 
him includes personal income as well as 
corporate income. As far as personal in- 
come is concerned, after insisting that 
there was a bias in favor of the owners of 
capital, Kaldor suggested that the tax on 
income from wages and salaries be made 
annual and that generated by capital be 
modified in order to tax capital gains. Re- 
garding corporate taxes, he felt that all 
capital gains should be taxed, that de- 
ductions should be permitted for losses 
(which could be reabsorbed by later 
profits) and for depreciation (wear and 
tear), that tax exemptions for “new and 
necessary” industries be abolished, and 
that, instead, direct subsidies be granted 
for fixed capital expenditures. Among 
other changes recommended by Kaldor 
were to abolish the distinction between 
non-commercial and commercial trans- 
actions; to do away with the anonymous 
character of the ownership of bonds, 
shares and obligations, and to introduce a 
tax on wealth, together with an overall tax 
on income (1964, p. 33). 

Some authors regarded the policy on 
the administration of state property as a 
supplement to fiscal policy, a source of 


revenue and an instrument of develop- 
ment. Cervantes (1962), demanded that 
the state administer the country’s re- 
sources in a more economical and uniform 
way, be they untransferable assets in use, 
or assets in the form of investment assets. 

The reform of 1965 brought about an 
innovation that had repeatedly been re- 
quested—the transformation of the cedu- 
lar system of taxation into an overall in- 
come tax. Nevertheless, opinions about 
fiscal policy have not changed very much. 
The problems are alleged to remain the 
same, in general terms. Those engaged in 
the study of these problems are concerned 
mainly with the formation of capital and 
the redistribution of income. Let us con- 
sider some comments of Hoyo D’Addona 
and Ortiz Mena made in 1968 and 1966, 
respectively. 

Hoyo D’Addona, who examined the 
effects of fiscal policy on supply, argues 
that in order to promote economic devel- 
opment, fiscal policy should stress the use 
of public expenditures. Understating the 
time-lag between investment and its 
effects, especially because of the long ges- 
tation periods of the social overhead capi- 
tal projects executed by public invest- 
ment, he asserts that public spending is 
not inflationary because it is offset by the 
production of goods and services. Simi- 
larly, according to the same author, the 
concept of deficit can vary, depending on 
whether there is a preponderance of in- 
vestment expenditures or of current 
spending on government consumption. He 
implies that the former are advantageous 
for economic development, although he 
prefers that public spending be financed 
by means of taxes. All of this is in agree- 
ment with a previous statement, in which 
he claimed that in Mexico, there is still an 
excess of potential demand in relation to 
total supply (1966). Therefore, it 
develops that this author emphasizes the 
idea that fiscal policy should seek, above 
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all, the formation of capital in the coun- 
try. He provides an argument for encour- 
aging the reinvestment of profits by 
means of a tax exemption for undistrib- 
uted profits. For the same reason, he ad- 
vocates the simplification of the tax sched- 
ule for the small taxpayer—a tax prefer- 
ence in favor of the small and medium 
sized firm—in order to attain a harmoni- 
ous and balanced development. 

The Secretary of Finance, Ortiz Mena, 
holds a similar view: fiscal policy should 
reenforce saving and investment. The 
most suitable instruments of that policy— 
in terms of private investment—are the 
tax system and the strengthening of the se- 
curities market. Similar goals should be 
pursued by tariff policy. Reflecting the 
recommendation of Kaldor among others, 
Ortiz Mena maintains that the structure 
of the tax on the income of firms should 
be so designed that it fosters the financing 
of capital formation by such devices as 
exemptions for undistributed profits and 
accelerated depreciation. With regard to 
the effects on domestic demand, Ortiz 
Mena points out some aspects that al- 
ready have been mentioned, for example, 
that the redistribution of income and the 
enlargement of the domestic market are 
the established objectives for fiscal policy 
(1966). He notes that the progressiveness 
of the income tax and the different treat- 
ment of income stemming from work and 
from capital have been the main preoccu- 
pations of the authorities. Since a greater 
priority is given to domestic savings, divi- 
dends and returns on fixed-income securi- 
ties were excluded from the clause on per- 
sonal accumulation in the Income Laws of 
1965 and 1966. He stated that the devel- 
oping countries are subject to structural 
and institutional obstacles that curtail the 
effectiveness of fiscal policy, which has as 
its goals the creation and long-term ex- 
pansion of the economic and social over- 
head capital by means of public invest- 


ment, monetary and price stability in the 
short run, the stimulation and appropriate 
channeling of private investment, the pro- 
tection and strengthening of the balance 
of payments, and the redistribution of the 
purchasing power of the population (1966, 
p. 9). 


VII. The External Sector 


Foreign Trade 


Between 1945 and 1956, agricultural 
output displaced mining as the sector with 
the greatest value of exports. Since 1957, 
and especially in the present decade, the 
rate of growth of the agricultural sector 
and its exports has declined considerably. 
At the same time the current account defi- 
cit has steadily widened during the period 
of price stability. 

The thesis about the external disequi- 
librium of Mexico, or the deterioration of 
the terms of trade, is frequently associ- 
ated with the theory expounded by ECLA 
on the instability of external demand. The 
theory covers two aspects: the long-run 
trend of prices and the short-run fluctua- 
tions in the volume and value of exports. 
In general, the ECLA thesis on the deteri- 
oration of the terms of trade was accepted 
by the majority of Mexican economists, 
who recommended different solutions. 

For Torres Gaitan, as well as many oth- 
ers, the decreases in the rate of growth of 
exports in the period 1950-1960 can be 
explained only by the weakening of exter- 
nal demand, rather than by internal fac- 
tors, because of such unfavorable phe- 
nomena as the decline in prices which 
made the reduction of export taxes and 
the use of compensated trade operations 
ineffective (1961). In order to combat this 
instability, there must be international 
economic cooperation. World market con- 
ditions are very different today from what 
they were when Great Britain was the 
creditor center of world trade. Now that 
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this role has been assumed by the United 
States, it is being performed by a nation in 
which foreign trade represents a very 
small proportion of national income. 
. Therefore, the United States has become a 
monopolist as a seller and a monopsonist 
as buyer (1954). Faced with this situa- 
tion, Latin America turns out to be a mar- 
ginal seller which does not affect the inter- 
national position of that country. Torres 
_ Gaitán adds, however, that the trade pol- 
icy of the United States makes the insta- 
bility of demand more pronounced, for 
when the prices of raw materials decline, 
the United States argues that this is a 
market problem, but when there are price 
increases, the United States finds appro- 
priate mechanisms to contain the rise of 
prices. Finally, international economic 
cooperation is in conflict with a vicious 
circle related to the fact that external 
financing is available if there is a develop- 
ment program. But such a program is not 
possible under conditions of an unstable 


foreign demand and the fluctuations of ex- . 


ternal prices (1954). In contrast Garcia 
Reynoso (1963) maintains that there are 
no unsurmountable external obstacles to 
expansion arising from the different situa- 
tions that occur in the markets for raw 
materials and those for manufactured 
goods, and that there is a tendency toward 
the expansion of trade in manufactures. 
Moreover, there are large markets that 
have not been exploited because of a lack 
of promotion and of sales technicians, es- 
pecially with trading blocks such as the 
Latin American Free Trade Association 
and the European Common Market. 

According to ECLA (United Nations, 
1957) the solution of the problem depends 
on internal factors, such as the develop- 
ment of demand and substitution for im- 
ports. In other words, it implicitly accepts 
the conclusion that conditions in the inter- 
national market cannot change favorably 
and that increasing use should be made of 
a protectionist policy. 


Torres Gaitan was of the opinion that 
between 1950 and 1960 the rate of growth 
of imports was similar to that of national 
income, from which he inferred that the 
average propensity to import was stable. 
The growth of imports was parallel to 
that of national income, despite the in- 
crease in the price of imported goods, as 
well as higher import taxes and greater 
import restrictions. Moreover,.imports ex- 
panded at a higher rate than exports to 
the United States. On the basis of these 
observations, Torres Gaitán concluded 
that the demand for imports is inelastic 
with respect to changes in external prices 
-—an indication of the inflexibility of do- 
mestic supply—for a good part of total 
demand is oriented toward the foreign 
sector. He explains the deficit on current 
account in terms of the productive appa- 
ratus. According to him, there are a num- 
ber or reasons for this. One of them is the 
higher rate of growth of income in Mexico 
than in the United States. Another is a 
constant propensity to import due to the 
inelasticity of domestic supply, a factor 
that acts together with the obstacles to 
exports. A third is the difference in the 
levels of productivity in the two countries 
which tends to make for a greater volume 
of Mexican purchases in the United States 
(1961). 

Izquierdo provides other observations 
relative to the composition of imports. He 
regards the predominance of capital goods 
within imports as a vulnerable point in the 
economy of the country, because of the 
dependence of national industry on for- 
eign sources of supply for equipment. He 
also points out that purchases by Mexi- 
cans in American border cities really con- 
stitute imports, even though they are 
counted as Mexican tourist expenditures. 
The large proportion of consumption 
goods included under this category some- 
what changes the composition of imports 
(1964). ` 

Some general conclusions can be de- 
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duced from the characteristics of foreign 
trade. Torres Gaitán, for example, points 
out that Mexico has had to finance its for- 
eign trade with capital provided by the 
private sector and international organiza- 
tions. He also infers that there is a hidden 
deficit in the balance of payments which is 
deferred by means of trade restrictions, 
although to date, no attempt has been 
made to correct it (1962). Mexico should 
increase its payments capacity in order to 
balance its financial relation at higher lev- 
els of output and trade, as required by de- 
velopment (1954). At this point, a change 
can be detected in Torres Gaitan’s 
thought. In 1954, he asserted that there 
was no possibility of growth on the basis 
of an increase in exports greater than that 
of population, for the prospects of an in- 
crease in international demand were nil. 
Thus, he concluded that development 
must be based on industrialization, al- 
though, he added, it would be more practi- 
cal to increase foreign exchange earnings, 
rather than to substitute for imports or re- 
ceive foreign economic aid. A glance at his 
views on exports, written eight years later, 
reveals a different view with regard to the 
outlook for exports, and the same thing is 
true about his opinion of foreign aid. In 
1954, he did not believe in it, but by 1962, 
he considered it decisive to finance devel- 
opment. 

The proposed solution to the deficit on 
current account still falls within the realm 
of a protectionist policy. No economist 
seems to be in favor of a more liberal im- 
port policy to facilitate the exportation of 
manufactured goods. 

Torres Gaitan describes the general ob- 
jectives of Mexican trade policy. One of 
them has been to reach the maximum rate 
of development compatible with an equi- 
librium of the balance of payments. An- 
other has been to increase the volume of 
exports with the highest degree of local 
manufacture, Others include limiting im- 
ports to the level of the capacity for for- 


eign payments and improving the terms of 
trade through the diversification of mar- 
kets and products (1962). Little has been 
written about the results attained by trade 
policy, although in general, the opinions 


“expressed have been favorable. It has 


been pointed out that two tools have been 
used repeatedly—tariffs and import li- 
cences or quantitative controls. Of the for- 
mer, it has been alleged that the average 
incidence of tariffs is very low—in fact it 
is even said to be one of the lowest in the 
world—although the arithmetic average 
used does not constitute an adequate cri- 
terion to evaluate effective protection. 
Another characteristic of Mexican trade 
policy which prevailed for several years 
was the decision to abstain from signing 
international trade agreements, such as the 
General Agreement on Tariffs and Trade, 
which might limit the country’s freedom of 
action. However, this policy has changed 
to a certain extent since the Treaty of 
Montevideo was signed, creating the Latin 
America Free Trade Association. 

A viewpoint held in common by such 
authors as Torres Gaitan (1954), Navar- 
rete (1957), and Uriquidi (1962), is that 
they consider that the United States, 
which is a creditor in international trade, 
should abolish trade restrictions, while the 
less developed countries—and in Latin 
America, the countries affiliated with the 
Latin American Free Trade Association— 
should maintain their present restrictions 
against the industrialized countries. The 
justification for this position lies in the 
concept of trading power. In the creditor 
countries, foreign trade plays such a small 
role within the gross national product, 
that the elimination of trade barriers 
would not have a significant effect on their 
level of economic activity. On the other 
hand, the abolition of trade restrictions in 
the underdeveloped countries does not in- 
crease the purchasing power of the debtor 
countries, which actually depends on their 
exports. Far from producing a decline in 
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foreign trade, the requested concessions 
would have the opposite effect, for the de- 
velopment of the underdeveloped nations 
represents an increased income, and con- 
sequently, a greater volume of trade.. The 
thesis is an attempt to explain the role of 
foreign trade within the economy of a de- 
veloping country and to introduce an ap- 
praisal of protectionism. Nevertheless, it 
should be noted that according to its de- 
fenders, protectionism is valid only in the 
trade relations between a creditor nation 
and its debtor, less-developed trading 
partners, that is, it will not help to orient 
the trade relations among the latter. 


Tourism 


There is virtually no disagreement 
about the beneficial role of tourism within 
the Mexican economy. Two important 
functions have been attributed to it. The 
first is that it has been important in 
financing development, for it has been a 
source of foreign exchange that has paid 
for more than one-third of all imports. 
Secondly, it has been an offsetting factor 
in the downward trend of export prices, 
maintaining the capacity to import (E. 
Perez Lopez, 1961). 

Nevertheless, Torres Gaitan (1954, 
1961) remarks that the rate of growth of 
tourist expenditures in Mexico and that of 
tourist expenditures abroad constitutes a 
potential problem. Mexican tourism 
abroad is increasing at a faster rate than 
the inflow of foreign tourists, which might 
accentuate the growth of the foreign debt. 


Latin American Economic Integration 


The topic of Latin American economic 
integration was of great interest toward 
the end of the decade of the 1950s, at 
which time many works were written on 
the subject. The motives that led to the 
objective of integration, besides the exam- 
ple set by the European Common Market, 


can be classified as external and internal, 
although the former were perhaps more 
important. In general terms, the predomi- 
nant external factor was the lack of confi- 
dence in exports, the fluctuations in the 
terms of trade and the smallness of the 
domestic market. The most frequently re- 
peated argument to justify and promote 
the integration of Latin America has been 
the need to continue the process of indus- 
trialization, once substitution for imports 
has become more difficult. 

The first topic to be discussed below 
will be the framework of international: 
trade within which the country’s develop- 
ment is taking place. Secondly, the pro- 
cess of integration will be considered, 
from the time Mexico joined the Latin 
American Free Trade Association (1962) 
through the mid-1960s. Finally, opinions 
on the. prospects of integration and rele- 
vant recommendations will be presented. 

It is a generally agreed fact that the 
share of Latin American exports within 
international trade has declined. On the 
other hand, as a result of industrializa- 
tion, capital goods represent a higher pro- 
portion of imports, which increases the 
rigidity of imports and the dependence of 
the region on other countries in terms of 
production goods, which, as O. Campos 
Salas says, are more difficult to substitute 
for (1959). R. Vernon had pointed out 
earlier that the lag in the exports of Mex- 
ico and other countries was due to the de- 
cline in the prices of raw materials (1962, 
p. 528). 

Urquidi upholds the point of view that 
protectionism is asymmetrical. Thus, the 
protection of agricultural products of the 
developed countries greatly affects the un- 
derdeveloped nations, while the protection 
granted by the latter to domestic pro- 
duction of the manufactures exported by 
the former does not affect the developed 
nations (1962, p. 422). The most 
self-sufficient industrialized countries 
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tend to bypass the underdeveloped coun- 
tries. The underdeveloped nations, how- 
ever, faced by an increasingly weak de- 
mand for their products, are unable to 
procure for themselves the capital goods 
they need. Because of this, Urquidi claims 
that world trade changes its structure and 
practices, and that the trend is toward 
greater protection, albeit among trading 
blocks. In effect, there has been a weaken- 
ing of the General Agreement on Tariffs 
and Trade (GATT). To Urquidi, integra- 
tion constitutes a means of attaining 
greater stability or more commercial secu- 
rity. On the other hand, it would also per- 
mit a better use of productive capacity, a 
problem that is more evident in the under- 
developed than in the developed countries, 
such as those of the European Common 
Market (1962). 

According to Campos Salas (1959), al- 
most all consumer goods are produced in 
Latin America, but in insufficient quanti- 
ties. Hence, intraregional trade is an im- 
portant tool for the creation of new mar- 
ket stimuli. In this way, integration would 
lead to an accelerated substitution for im- 
ports which would leave foreign exchange 
free for the acquisition of capital goods. 
The integration of Latin America, then is 
sought because of its effect in diverting 
trade. 

Vernon (1962), who took part in a 
seminar on the subject, disagrees with the 
above proposition. He admits that world 
trade has changed and that the emerging 
nations need more stability, but the trend 
should be not to force import substitution 
but to reduce protection. He points out 
that GATT has made the reduction of tar- 
iffs possible, so that at present there are 
very few tariffs on manufactured goods, 
even though the opposite is true of agri- 
cultural commodities, for every country 
has wanted to raise the income of its rural 
sector. Even so, for the developing coun- 
tries that have taken part in GATT, this 


. 


has meant a means of obtaining new mar- 
kets without reducing tariffs. But, he con- 
cludes, for Latin America and Mexico, the 
initial efforts at expanding exports have 
consisted in approaching partially pro- 
tected markets, such as those of the Latin 
American Free Trade Association 
(LAFTA) (1962, pp. 528-529). LAFTA 
has brought about greater competition 
and a certain liberalization of Latin Amer- 
ican trade among non-traditional indus- 
tries. Wionczek (1966a) infers from this 
that there is a need to improve the present 
patterns of industrialization for Mexico 
and to think of them in terms of the entire 
region. While at the beginning business- 
men were opposed to the liberalization of 
trade, today they are its staunchest sup- 
porters. Wionzcek wonders whether this is 
the result of the modernization of Latin 
America or of the need for new markets. 
He remarks, however, that every national 
authority acts unilaterally and generally 
outside the integration program, and that 
since the Treaty of Montevideo there have 
been no advances regarding the problems 
of international payments that result from 
trade.* Wionczek states that the slowness 
of the negotiations is not due exclusively 
to economic factors. The process of inte- 
gration in Latin America is hampered by 
the disparity of the levels of development, 
because the industrialization programs 
entail an element of prestige—a motive 
that was overlooked in Europe. Further- 
more, LAFTA does not have a mechanism 
for the industrialization of the less devel- 
oped of the member countries. The reper- 
cussions of industrialization on the level 
of employment could be damaging, espe- 
cially since the prevalent situation is one 
of underemployment; similarly, the State 

3 Wionczek is also of the opinion that the lack of 
progress in monetary cooperation stems from the 
many interpretations of the Treaty, for the monetary 
authorities are absorbed in the short-run problems, 


the plans are ambitious, there is a lack of experience, 
and many refuse to define their position. 
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as such, is fairly inefficient. The barriers 
to the expansion of growth are greater 
than in western Europe. And finally, tar- 
iffs, which were a protectionist measure at 
first, have become a source of revenue. 
Economic integration is also subject to the 
trade and aid policies of the developed 
countries. LAFTA has not yet reached the 
point of no return; political decisions are 
required to make it progress, but the 
larger Latin American countries have 
shown a limited willingness (1966a). 
Thus, there is also a political aspect which 
-Wionczek regards as decisive for the es- 
tablishment of concrete measures and that 
is the willingness and determination of the 
governments to participate actively in the 
process of integration, with a view to the 
long run. The coordination of the domes- 
tic policies of every country, Wionczek re- 
peats insistently, must supplement that 
which is asked of the developed nations 
with regard to their attitudes toward 
LAFTA (1966b). 

Other writers, more concerned with 
concrete changes, consider that the only 
solution lies in a process of gradual trans- 
formation—a period of transition—in or- 
der to reach a definite economic integra- 
tion. According to Campos Salas, the pe- 
riod of gradual changes should take place 
under a Board of Directors and an Execu- 
tive Committee of the Latin American 
Common Market, and he recommended a 
flexible schedule for 10 or 15 years. 
Among the most important items would be 
annual negotiations for tariff reductions 
and the unification of trade policy; equal 
treatment of investment coming from 
third countries, and a program to avoid 
double taxation (1959). A mechanism of 
this sort would be propitious for the 
adaptation of countries with different de- 
grees of industralization to a system that 
would avoid the competition of non- 
homogeneous regions. As a general rule, 
the process would stress the principle of 


reciprocity. Countries would enter and 
remainin the Latin American Common 
Market only if they obtained an equitable 
part of the benefits (Campos Salas, 
1959). 

Generally speaking, the essential justifi- 
cation of Latin American economic inte- 
gration is that regional industrialization 
would overcome the smallness of the mar- 
ket. In accordance with the present situa- 
tion, the prevalent idea is that integration 
would be a most important stimulus for 
industrial expansion. This current of opin- 
ion is related to concepts mentioned above 
concerning the stagnation of exports of 
primary products and the difficulties in- 
volved in expanding those of manufac- 
tured goods.’ On the other hand, there are 
the shared fears about the insufficiency of 
the domestic market. In sum, the basis of 
the idea of integration lies in the enlarge- 
ment of domestic markets. Campos Salas 
comments on the phenomenon by saying 
that the new markets and free competition 
could lead to new poles of growth and the 
transmission of development to those 
places with appropriate conditions in 
terms of production factors, markets and 
transportation. Another advantage would 
be that regional output would absorb 
many raw materials that are exported to- 
day, with a subsequent positive effect on 
the world prices of such commodities— 
making them higher and more stable— 
and on the economic stability of the coun- 
tries of the area (Campos Salas, 1959). 

On the other hand, imports from third 
countries would not decline because of the 
increase in income that would result from 
industrialization, and a more rational use 
would be made of foreign exchange. Cam- 

°In speaking of the outlook for Mexican foreign 
trade, Vernon summarizes the general consensus about 


exports. It is necessary to be aware that the expansion 
of exports of raw materials will not be fostered by 


‘favorable conditions in the near future, which means 


that all efforts should be oriented toward the ex- 
ports of manufactured goods (1962). 
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pos Salas also foresees another important 
consequence of the rationalization of in- 
dustrial production, and that is that plants 
would acquire optimum technological di- 
mensions and economies of scale would 
bring a decrease in the costs of produc- 
tion. To this should be added a reduction 
in unutilized capacity, which is now siza- 
ble in certain consumer goods industries 
(1959). Wionczek introduces other con- 
siderations about the future performance 
of the process of integration when he calls 
for the improvement of the agreements on 
complementary industrialization and the 
execution of technical and finaacial assis- 
tence programs (1966b). A final point 
concerns the treatment of foreign invest- 
ment: both feel that the establishment of 
basic guidelines is necessary. According to 
Campos Salas, this would prevent the ad- 
vantages of integration from being ab- 
sorbed by large international cartels. 
Thus, there would be a unification of pol- 
icy to control dumping and subsidies to 
exports. 

With regard to tariffs, the authors are 
in agreement when they call for the adop- 
tion of a common tariff and identical com- 
mercial and tax regulations (Campos Sa- 
las, 1959; Wionczek, 1966b). 

The unification of monetary policy is 
another topic that has not been neglected. 
Uniformity of policies with respect to 
price stability, exchange rates, foreign 
trade credits, industrial development and 
wages should be promoted by the govern- 
ments of member countries. From this 
point of view, Campos Salas is in favor of 
aid from the developed to the less devel- 
oped countries by means of commercial 
credits and industrial promotion (1959). 

In 1963, Wionczek called for giving pri- 
ority to a regional monetary mechanism, 
because any rudimentary clearinghouse 
system would provide a saving of foreign 
exchange. In this way, it would be possi- 
ble to achieve greater ease in payments, 


e 


an improvement in the utilization of for- 
eign exchange, and the creation of an in- 
stitutional framework of permanent coop- 
eration advancing toward a system for 
the settlement of multilateral payments 
(1966b). 


VIII. Economic Development 


While economic development has been 
discussed extensively, there are only a few 
fundamental ideas on the subject, accom- 
panied by numerous digressions which 
take the form of small variations on cen- 
tral themes. On the other hand, it is neces- 
sary to recapitulate concepts which have 
already been mentioned, in order to make 
a more or less comprehensive presentation 
of the topic. 

It can be said, in broad terms, that 
there are two predominant currents of 
thought about the process of development. 
There are those who insist on considering 
supply as the predominant factor for the 
whole economic system and others who 
consider the distribution and consumption 
factors as the motivating forces. Mrs. Na- 
varrete, while supporting the former view, 
also takes the latter elements into ac- 
count. Thus, she states that changes in the 
amounts and the combination of produc- 
tive factors are the prime motivating force 
in the process. The changes which have 
direct effects are the changes in technol- 
ogy, the capital stock and the productivity 
of labor (1955, p. 231). Acknowledging 
that each developing country cannot be 
considered as an isolated system, Mrs. 
Navarrete claims that inward growth is 
subject to some limitations that arise from 
international relations, since the accumu- 
lation of capital is only possible with im- 
ported investment goods. Furthermore, 
the technology—which is also imported— 
is not always the most appropriate. Her 
recommendations about economic policy 
echo the ideas expressed previously; in or- 
der to sustain an endogenous growth, eco- 
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nomic policy should be oriented toward 
the application of technology to produc- 
tion, the increase of the stock of capital 
goods, and the increased productivity of 
labor (1955, p. 232). 

The other school, which will only be 
mentioned in passing, is one already seen 
in the sections on domestic demand and 
the distribution of income. Its thesis could 
be summarized as that the impetus for de- 
velopment can arise only by means of the 
redistribution of income and the subse- 
quent increase of the domestic market. 
The thesis is frequently laced with sup- 
port for state intervention for the achieve- 
ment of development. The viewpoints that 
are most frequently repeated are liberal, 
Marxist or of a third kind, which calls for 
a mixed economy. The latter is the pre- 
dominant one among Mexican economists. 
In Mexico, state intervention is generally 
looked upon favorably. It is said that it is 


based on the principle of collective 


well-being. Emilio Mugica (1963) cites 
the Constitution of 1917 as the origin of 
the responsibility of the State to bring 
about structural changes, mainly through 
public investment. He believes that State 
intervention has been compatible with pri- 
vate enterprise and that there is no single, 
rigid criterion for the determination of the 
functions or size of public institutions. 
This position supports the pragmatic and 
flexible approach that has been character- 
istic of Mexican economic policy. More 
specifically, Mrs. Navarrete recommends 
the intervention of the State in key sectors 
which are complementary to each other 
and where intervention would permit a 
rapid increase of income, a principle 
which is akin to the theories of 
Rosenstein—Rodan and Hirschman on un- 
balanced development in strategic sectors. 
In the case of Mexico, she notes, this is 
true in certain export crops and mass con- 
sumption industries, such as textiles and 
foodstuffs. Similarly, she is of the opinion 
that the State must intervene as an 


entrepreneur—innovator and as a banker. 
Nevertheless, as a capital market is 
formed, public financing will be gradually 
replaced by private financing, even though 
there are still fields that have to depend 
on government financing (1955, p. 233). 

Besides adopting a similar position on 
State intervention within the process of 
development, leftist writers adopt criteria 
of an international political nature. Car- 
mona (1963) claims for example, that un- 
derdevelopment is not the result of a scar- 
city of capital, but of the political and 
economic subordination imposed by colo- 
nialism. 

The financing of development is a sub- 
ject that has concerned many authors. 
Among them, Sáenz is a clear exponent of 
the traditional current. According to him, 
the main thing is to decide on the amount 
of resources that will be earmarked for 
capital formation and subsequently how 
its cost will be distributed. The income of 
the country goes into consumption or in- 
vestment; for this reason, consumption 
can be increased only to the extent that 
there are reductions in investment in de- 
velopment programs or that use is made 
of the monetary reserves and the holdings 
of foreign exchange (1958, p. 624). More- 
over, in the short. run, it is necessary to 
take into account the inelasticity in the 
supply of many production goods, and 
that wage increases without a concurrent 
and proportional increase in productivity 
are far from being a permanent solution to 
the social problem of the rise in prices. 
They would only amount to a temporary 
redistribution of income, in favor of some 
groups and to the detriment of others 
whose money incomes do not rise in the 
same proportion.*® Economic policy as 

1 When there are price increases, the solution is to 
reduce the volume of the money stock to a level that 
is congruent with the amounts of goods available for 
consumption. If there are problems because of infla- 


tion the solution can take one of three forms: an in- 
crease in voluntary saving, forced saving because of 


_price rises, or increases in overall taxation (Sáenz, 
aoe 
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Saenz points out, should seek the alloca- 
tion of resources, distributing the cost equi- 
tably within the society, without affect- 
ing exchange stability. The forms that 
these measures can take are well known, 
and the most important among them occur 
in the tax system, price changes, stimuli 
for saving, credit and finance facilities for 
selected purposes, and changes in the cre- 
ation of money by the government 
(1958). On the other hand, Sáenz main- 
tains that the possibility of capital forma- 
tion by means of a monetary expansion 
and stimulating saving is limited by the 
need to keep the balance of payments in 
equilibrium and because of the inherent 
contradictions between monetary expan- 
sion and the growth of voluntary saving. 
In fact, he holds the view that stability 
within development depends basically on 
changes in the tax system and on main- 
taining short-run equilibrium. He also 
claims that the financial and fiscal systems 
are inadequate for the control of price in- 
creases. He feels that there is a generally 
accepted assumption that the country can 
invest and reinvest an increasing propor- 
tion of its resources without reducing total 
consumption. In reality, however, price 
rises and devaluations have been a direct 
means of holding down total consumption 
to a level compatible with the level of ac- 
tual public investment (1958, p. 630). 
Navarrete (1956) considered that eco- 
nomic policy had been based on credit and 
trade policies, as well as public spending 
policy. But tax policy and financial policy 
(in the securities market) have yet to be 
developed. He attributes the price in- 
creases of the two decades prior to 1957 to 
the excess of investment in relation to sav- 
ing. Excessive investment is not harmful 
in itself, for it is essential for developing 
economies. The harm usually stems from 
the means used to obtain it. At the time, 





1958, p. 626). The second alternate would be the one 
to follow if the other two are not operative. 


Navarrete already felt that there had been 
a reduction of the excess of investment 
over saving in the public sector. Similarly, 
he favored the tax system as the source of 
financing for public spending. 


The Process of Development in Mexico 


There are divergent opinions on the 
form taken by the development process of 
Mexico. In order to organize them, a sum- 
mary will be presented first of those view- 
points based on the concept of balanced 
growth, and in the following section an ex- 
amination will be made of those that con- 
sider economic policy from the standpoint 
of the measures taken to implement 
growth. 

With regard to output, the opinion held 
by Urquidi (1961) is of special interest, 
for he considers that the growth of the 
productive apparatus has been balanced 
in the past few years. The increase of out- 
put has been abetted to an important ex- 
tent by technological innovation as well as 
social overhead capital projects executed 
by the public sector. Nevertheless, there 
have been some obstacles, such as the 
coefficient of capitalization, which has 
fluctuated between 10 and 15 percent, a 
rate considered by Urquidi to be insuffi- 
cient for the requirements of the country. 
(In 1970, it was over 20 percent.) Con- 
cerning industrial growth in particu- 
lar, he maintains that this phenomenon 
has permitted the absorption of excess ru- 
ral population and an increase in the in- 
come of the urban sector. A similar opin- 
ion has been expressed by Fernandez 
Hurtado (1960), who also believes that 
the increasing output of durable goods 
and capital equipment is an indication of 
a new stage in the process of industrializa- 
tion in Mexico. Urquidi still has some res- 
ervations about it. While it is true 
that industrialization provides a stimulus 
for commercial agriculture and helps to 
maintain the balance of payments in equi- 
librium through the substitution for im- 
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ports, the rate of industrial growth has 
been low. His statement is based on crite- 
ria such as external equilibrium and the 
ability to solve the problem of absorbing 
surplus labor, neither of which has been 
attained by development. The roots of the 
slowness of growth lie in the smallness of 
the market—a statement of dubious valid- 
ity repeated continually—as well as in the 
lack of integration in the process of devel- 
opment and in the demand for imported 
durable consumer goods. He also consid- 
ers the subsector of intermediate goods as 
the most vulnerable point of the industrial 
structure. Regarding the agricultural sec- 
tor, Urquidi subscribes to structuralist 
concepts about the rigidity of agricultural 
supply, but adds that the most dynamic 
segments of agriculture are those which 
are tied to foreign markets (1961). 

What solutions have been proposed? 
Those advanced by Urquidi are important 
because they encompass the opinions of 
other authors as well. With respect to in- 
dustrialization, he recommends that 
decision-making be based on two criteria 
—external equilibrium and the prevention 
of unemployment. (To these, Garcia Rey- 
noso adds considerations of costs and lo- 
cation). Expansion should be vertical as 
well as horizontal. Industrial integration, 
an important objective in recent years, 
makes planning and its enforcement nec- 
essary in all sectors. The acceleration of 
_ the production of intermediate goods will 
be to the advantage of implementation of 
the two previous recommendations, be- 
cause of their large share within exports. 
Moreover, the existence of a steel industry 
would permit an increased output of capi- 
tal goods. 


IX. Attempts at Economic Planning 


In Mexico, economic planning, in a 
technical sense, has never gone beyond the 
level of well-intentioned attempts. The 
first attempts at planning date from 1953, 
when the Investment Committee, an office 


which was directly affiliated to the Presi- 
dency of the Republic, was created to de- 
termine the priority of different public in- 
vestment projects. In 1959, the Commit- 
tee became a ministerial office. After a de- 
cline in business activity in 1962, an In- 
tersecretarial Planning Commission was 
created, which put into effect a Plan for 
Immediate Action, which defined levels of 
public investment and related projects. In 
1965, with the evaluation of the results of 
this plan, another was prepared for the 
period 1967—1970. By 1963, a number of 
works had appeared which commented on 
the characteristics of the Planning com- 
mission, its results, its future potential, 
and its role in the development of the 
country. At the time, many opinions were 
expounded, which will be divided into two 
groups and presented below. The first 
group appraises the experiences of the 
country in terms of planning. The second 
examines the prospects of planning and 
how it could be improved. 

In the first place, it is important to es- 
tablish just what kind of planning has 
been done in Mexico. Writers on the sub- 
ject agree that it has been of an indicative . 
nature, that is, free of dictates even within 
the public sector. Such is the standpoint of 
G. Esteva (1963), and J.. Zamora Batiz 
(1967). De la Pefia, on the other hand, 
considers that it has been a mixture of a 
centralized type of planning with pluralis- 
tic characteristics, although it depends to 
a great extent on the ups and downs of 
politics. The predominant criterion has 
been to associate investment and develop- 
ment, at least, implicitly. But different ap- 
proaches, such as relating productivity 
and development or employment and de- 
velopment, would also be valid (1963). 
This situation is not unusual, considering 
the prevalent current of thought among 
the experts on the subject, who feel that 
development is directly related to invest- 
ment. : 

Some critics consider that the results 
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have not been altogether favorable. Using 
a strict definition of planning, Esteva 
states that it does not exist yet in Mexico. 
But de la Peña says only that it has not 
been sufficient, for long-term goals there 
have not been established and frequently 
the means are confused with the ends. Ac- 
cording to Esteva, the well-known Plan 
for Immediate Action was insufficient as 
an economic development plan because it 
was formulated before a long-term plan 
had been completed, because it was essen- 
tially a conglomeration of individual in- 
vestment projects which did not adhere to 
aggregate requirements, and because, de- 
spite its indicative nature, the private sec- 
tor did not take part in its formulation. 
He believes, however, that it has been use- 
ful for future programming of public 
spending and in fostering an awareness of 
planning (1963). The two latter ideas are 
shared by De la Pefia and Zamora Batiz. 
The latter mentions other results of the 
first steps taken in planning, such as the 
creation of an awareness of problems like 
external financing and investment in self- 
financing projects, which have awakened 
a positive interest within the private sec- 
tor (1967). But these writers also point 
out drawbacks, some of which are linked 
to institutional factors. A far-reaching 
problem with regard to planning projects 
has been brought out and criticized by De 
la Pefia (1963), who asserts that the plan- 
ning project has not been realistic enough, 
because it does not establish structural 
changes in the society nor in public ad- 
ministration. There is ignorance with re- 
spect to the operation of the public sector. 
Another problem that cannot be justified, 
which he points out, is that the Planning 
Commission does not have executive func- 
tions and hence, because of a lack of au- 
thority, it becomes a mere advisory body, 
which detracts from the willingness to 
plan. The same author notes that there 
are errors due to false extrapolations that 
result from the fact that the plan does not 


conform to public administration condi- 
tions nor to the social structure of the 
country (1963). 

There are some explanations of the 
shortcomings of or the obstacles to at- 
tempts at planning. Sharing the ideas of 
I. Pichardo Pagasa (1964), and J. Zamora 
(1967), s. pe la Pefia makes note of a 
series of factors that limit the possibilities 
of planning, for example, the lack of sta- 
tistics, insufficient research, the scarcity of 
technicians, and of a lack of technical cri- 
teria for sectorial programming. He insists 
that frequently the means are confused 
with the ends, so that state intervention 
depends on the individuals in power. Au- 
thorities at a lower level do not take up a 
position that would be supplementary to 
the plan. And last but not least, there is 
no appropriate short-run planning mech- 
anism. 

The experiences under discussion have 
led the same authors to make recommen- 
dations for a more effective system of 
planning. There is agreement that the pro- 
cess of the formulation of the plan should 
be more rational and that it should not 
lose its indicative nature. s. pe la Peña 
maintains that a plan should consider two 
distinct aspects—the “planning of plan- 
ning” and the structure of the methods to 
be applied (1960). 


X. Economic Policy, Economists and 
Mexican Nationalism 


A review of the literature published on 
the economic policy of Mexico reveals 
surprising facts and many inconsistencies. 
(In this section, I will refer to the com- 
mon denominator of published works, not 
to those of outstanding, well-prepared 
economists whose ability is unusual and 
who undoubtedly have been quoted in the 
course of this work.) Mexican economic 
policy has not been examined system- 
atically. At best, it has been examined 
only partially, for the formulation of eco- 
nomic policy in Mexico is so closely tied 
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to the goals of the Revolution and to na- 
tionalism that it is not easy to separate 
them. Yet, by going to the bottom of it, 
one can see the various interests at play, 
the ideological positions and the price that 
the community must pay for them. In this 
final section, general comments will be 
made on the analysis of economic policy 
reviewed in this work, some points will be 
touched upon that are not discussed or an- 
alyzed by Mexican economists and an at- 
tempt will be made to examine and ex- 
plain the actual practice of economics in 
Mexico. 

Three main points stand out when one 
reviews the literature by Mexican econo- 
mists on economic policy. The first is the 
nearly total absence, until recently, of the 
analytical tools of modern mathematical 
economics and general economic analysis, 
including the field of economic policy. 
At times this leads to misunderstandings 
and confusion on controversial matters. 
Sometimes a concept which expresses a 
mathematical relationship is given a dif- 
ferent meaning by different people due to 
the lack of a precise definition, or on the 
contrary, different terms are used for the 
same concept. Frequently, descriptive 
charts and graphs are used to illustrate 
hypotheses which are never proved with 
statistics. In fact, there is a great deal of 
mistrust and suspicion connected with the 
use of quantitative methods. 

The second point that should be empha- 
sized is the lack of interest in abstract 
thought. At times the object of analysis is 
too general and comprehensive, and that 
which is gained in incidental and general 
terms is lost in analytical shallowness of 
treatment of the main theme. Of course, 
the more variables are included in the 
analysis, the clearer the need for using 
mathematical methods to be able to han- 
dle the multiple interrelations. All this 
leads to a lack of precision with respect to 
the assumptions of the analysis, which 


more often than not are not made explicit. 
This becomes more evident when vari- 
ous fields are examined by an author 
and his assumptions inadvertently seem to 
change, so as to keep coherence with his 
stated conclusions. This obviously makes 
it difficult to follow the logic of the analy- 
sis and, moreover, lends itself to 
never-ending discussions since, as men- 
tioned above, the merits of different works 
of analysis are based upon conclusions 
that have been derived from different as- 
sumptions, without keeping in mind the 
diversity of the latter. 

The third point that should be brought 
out is that some areas have not been ana- 
lyzed and yet are of substantial interest to 
economists in other countries. When dealt 
with, these points are described in a rou- 
tine manner with no critical analysis. 
Both aspects are combined in the position 
of the economist in Mexico, his employ- 
ment almost exclusively in.the public sec- 
tor, his tendency to become involved in 
politics, and above all his being under the 
influence of the nationalism which per- 
meates Mexico. The final comments will 
be devoted to an explanation of the situa- 
tion. 

Harry G. Johnson (1967) has analyzed 
nationalism in recently-formed states. It 
is interesting to compare his observations 
with Mexican nationalism and with the 
recommendations of the economists dealt 
with in this paper. Johnson maintains that 
nationalism implies an ideological pref- 
erence in economic policy for a number 
of goals. One of these goals is self- 
sufficiency; another is the entry of pub- 
lic property into strategic sectors of the 
economy, or where this would be impracti- 
cal, to replace it with a broad regulation 
and control of private firms. 

In short, nationalism contributes cer- 
tain specific traits to economic policy, the 
most important of which is the insistence 
on industrialization that sometimes results 
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in the relative neglect of agriculture and 
often in the deliberate exploitation of the 
agricultural sector in order to finance in- 
dustrialization, A second characteristic 
that can be attributed to nationalism is 
the preference for economic planning. A 
third trait is the indiscriminate hostility 
towards the big international corpora- 
tions. A look at Mexican nationalism is 
now in order. 

Actually, there are two distinct phases 
in the economic nationalism produced by 
the Revolution of 1910. The first of these 
covers the period until 1940; the second 
has continued to the present day. The lat- 
ter part of the first phase coincides with 
its most constructive period—fiscal policy 
was introduced as a tool to foster eco- 
nomic development. Defense expenditures 
became less important, while education 
acquired great importance, as did commu- 
nications and irrigation projects. With the 
oil expropriation, foreign firms were un- 
questionably subjected to Mexican laws. 
The distribution of lands gathered force 
and the political power of the large land- 
owners (hacendados) was abolished. 
However since World War II, the Govern- 
ment has adopted an ideology that favors 
economic growth, albeit in a different way. 
This ideology comprises all social groups 
and acquires a definite form—national in- 
terest, national unity, general submission 
to the State, xenophobia, and the casting 
into oblivion of the class struggle. Thus, 
the nationalist ideology which embraces 
economic development as the goal of the 
Revolution was established and there an 
attempt was made by the Party to unite 
all of those taking part in the economic 
process. For their part, the middle and up- 
per classes ceased to be hostile to the gov- 
ernment and began to participate in the 
political life of the country. At the same 
time, as industrialization became the main 
object of economic policy, gradually the 
government listened more and more atten- 


tively to the entrepreneurs, and public of- 
ficials wielded their power by passing 
judgment on each individual case without 
applying any general pattern of criteria. 
Although this system undoubtedly created 
uncertainty and constituted a risk, the de- 
cisions were usually favorable to produc- 
tion, investment and profits, and it estab- 
lished a balance, as well as a common un- 
derstanding between government officials 
and entrepreneurs. Thus, the dynamics of 
growth, imparted by the private sector, 
were facilitated by avoiding the stumbling 
blocks inherent in labor relations prob- 
lems. 

As a result of the industrialization pol- 
icy, there was also a bias in the distribu- 
tion: of the national income. Profits in- 
creased by means of higher prices for 
manufactured goods, while the price of 
agricultural inputs, those supplied by the 
public sector and the wage levels re- 
mained stable. In effect, the policy of agri- 
cultural and industrial development led to 
a redistribution of income, in terms of 
payments to the factors of production, 
which favored the middle class, especially 
the cultured middle class and the upper 
class which owned the means of produc- 
tion, and hence represented the means for 
the formation of capital. 

From a social point of view, the nation- 
alism that arose from the Revolution had 
two extremely positive effects. The first of 
these was the elimination of the previous 
social stratification. The second was the 
formation of a new social and economic 
structure that was modern and capable of 
adjusting to economic development, as ev- 
idenced by greater factor mobility and by 
the fact that the social system can assimi- 
late changes without destroying the mech- 
anism of collective harmony (M. Nash, 
1967). Both aspects were propitious for 
the continuous growth of the national 
product. 

The nationalist policy gave employ- 
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ment, energy, and a purpose to a great 
number of dispossessed Mexicans. At the 
same time, it made it possible to obtain 
immediate returns by employing the exist- 
ing factors of production more intensively, 
especially, because of the agrarian reform, 
land and labor. Similarly, demographic 
mobility and the distribution of land in 
the form. of ejidos kept farmers from rest- 
less ferment. The increasing levels of ur- 
ban employment, the paternalism of the 
State, and the increase in the supply of la- 
bor made the labor unions more ductile. 
Meanwhile, the process of economic de- 
velopment transferred a larger share of 
the increases in income toward the middle 
and upper classes in the form of returns to 
education, oligopolic profits and other 
payments to property. 

Nationalism created a consensus of 
opinion in favor of the Mexican identity 
and simultaneously transformed the social 
structure and the set of values. (In the 
Mexican case there is also another type 
of national identification, namely the tn- 
dian and mestizo cultural heritage.) It 
also played a role in economic deci- 
sion—making and helped to keep the 
political process outside and prevent it 
from disturbing the economic process, 
with the qualification that once the ends 
were accepted, the means became un- 
touchable and unquestionable. National- 
ism, in the wake of patriotism and the 
Mexican identity, made it more and more 
difficult to pass judgment on political cen- 
tralism, paternalism and economic policy; 
in effect, the public sector is immune from 
independent criticism. The same is true of 
the distortions created by economic pol- 
icy. To some extent, to exalt nationalistic 
values is a way of preventing criticism, 
maintaining privileges and defending 
vested interests. 

What has been the role of the econo- 
mists in the formulation and implementa- 
tion of economic policy? The formal study 


of economics in Mexico began in the 30’s 
within the Law School of the National 
University. It was the outgrowth of the 
need to understand and guide the increas- 
ingly complex economic system produced 
by the Revolution. From the Law School 
it inherited the humanistic tradition which 
became linked to a Marxist ideology and 
the rejection of mathematics and quanti- 
tative methods, that it has retained until 
now. The other schools of economics, 
founded later on, have imitated the curric- 
ula of the former and are still rather small 
or too recent to make their presence felt 
yet. 

The economists, like the rest of the in- 
tellectuals, are identified with the Govern- 
ment and are widely employed within it. 
At the same time, like all who take part in 
politics, they subscribe to all of the dicta 
of the Revolution. However, the very fact 
that they work for the Government, to- 
gether with the evidence of economic de- 
velopment, has limited the critical ap- 
proach of Mexican economists. They are 
frequently reduced to the justification and 
rationalization of economic measures that 
government officials and politicians have 
taken without consulting them. For the 
most part, economists, like the rest of the 
intellectuals, have lent their support to 
the economic policy that has been fol- 
lowed, despite the fact that it provides 
measures—especially with regard to im- 
ports and investment incentives—which 
are partial to the already considerable 
privileges of the industrialists. Similarly to 
most of the left, they share these tenets 
with the so-called national bourgeoisie. 
For example, together with the members 
of the National Chamber of Manufactur- 
ing Industry (Cámara Nacional de la In- 
dustria de Transformación), they agree 
with industrialization and its promotion 
by means of import controls and tariffs; 
they also agree.on the position taken on 
limiting foreign investment. These econo- 
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mists also maintain some objectives in 
common with the Confederation of In- 
dustrial Chambers (Confederación de Cá- 
maras Industriales), although not all, for 
they differ on foreign investment, which 
the Confederation considers beneficial. 
Such a position is logical from the stand- 
point of the industrialists, but not from 
that of the nationalistic left, which is up- 
held by most economists. It is well known 
that these economists extol a better dis- 
tribution of income, which is incompatible 
with and contradictory to the type of in- 
wardly-oriented industrialization, based 
on import substitution, import controls 
and oligopolistic profits that obviously dis- 
tort the distribution of income. Actually, 
in this respect they play up to the bour- 
geoisie. This incongruency can be explain- 
ed as a reflection of the absolute distrust 
of these economists for market forces and 
their support of economic controls. There 
is also a tendency for economists to sup- 
port State intervention in any form, and a 
partiality to production. However, in the 
last case, the transfer of income that re- 
sults from an increase in the price of 
manufactured goods implies a bias favor- 
able to industrial profits.” 

The economists have adopted these po- 
sitions as part of an ideological attitude 
and because the leftist position is ex- 
tremely attractive, in that it gives those 
who uphold it a sense of being endowed 
with a social ethic. It should be pointed 
out that when this position has been com- 
bined with analytical objectivity and tech- 
nical competence, it has produced the best 

“Undoubtedly, this was necessary in order to 
launch industrial development. Nevertheless, it has 
been shown that at present the industrial develop- 
ment of Mexico is not greater than the international 
norm, i.e., it has not advanced more than could be 
expected from a country of its size and output per 
capita. Moreover, between 1950 and 1960—when there 
was a decline in industrial development by interna- 
tional standards. In fact, comparatively speaking, the 


relative share of industry within the gross national 
product is smaller today than it was in 1950. 


2 


Mexican economists. But in many cases, 
the reason for supporting the left is the 
fear of the well-known epithets applied to 
certain attitudes. Nobody wants to be 
classified as a non-nationalist when that 
implies being a reactionary. It is much 
more attractive to side with the underdog 
and be against imperialism. It is also more 
convenient, in order to avoid social criti- 
cism, to adopt a nationalistic position 
without an objective evaluation of the 
means proposed for the attainment of the 
goals. 

The economists of the extreme left, who 
are generally sheltered within academic 
work, have maintained a static position 
that distorts reality. It is less and less ap- 
propriate for the dynamic conditions of 
the country, because that outlook has not 
been modified in the face of the changes in 
the prevailing reality. A Latin American 
economist wrote, “. .. most of the practic- 
ing Marxists have done little more than to 
continue to repeat and uphold the work of 
the master, without trying to use his 
methodology to prove those areas which 
remained outside of his scope or to enrich 
the original model with the new ones in- 
troduced by historic evolution. . . . If this 
is a valid assertion . . . it is even more so 
with regard to Latin America” (Espar- 
taco, 1964, p. 68). The Marxist influence 
in the formation of Mexican economists 
has contributed to limiting their criticism 
of economic policy, for the branch of eco- 
nomics which lends itself best for this 
analysis, welfare economics, applies the 
theory of utility—which is repudiated by 
most Marxists. Moreover, welfare eco- 
nomics has a mathematical base that is 
not easily understood by the ordinary, 
non—mathematical economist—as are 
most of those in Mexico—who finds it 
hard to grasp the collateral effects of the 
proposed measures. It is precisely the co- 
herence that welfare economics gives to 
economic policy through the analysis of 
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general equilibrium which permits a bet- 
ter understanding of the side effects, 
which cannot be observed with the casuis- 
tic analysis of partial equilibrium based 
on formal logic, practiced by these econo- 
mists. Thus, it is understandable, for ex- 
ample, that economists support import 
controls and substitution for imports 
through domestic production in order to 
increase the domestic product and em- 
ployment. In general, however, they do 
not discuss additional effects, such as the 
creation of oligopolistic profits—of which 
foreign investors come to take advantage 
—that distort the distribution of income 
in favor of the proprietor class. Moreover, 
they do not take into consideration the 
systematic increase in the price of inputs, 
which acts to the detriment of exports and 
makes it necessary to incur a foreign debt 
in order to maintain the rate of develop- 
ment. These results are very different 
from the nationalistic goals that inspired 
them. 

In this respect, some examples might il- 
lustrate the usefulness of a revaluation of 
the future economic policy of the country, 
which, needless to say, could also be use- 
ful from a political standpoint. This im- 
plies passing judgment upon some of the 
dearest symbols of Mexican nationalism, 
analyzing their effects and going beyond 
paying them lip service—generally done 
to avoid political suicide. It also means 
that economic information should be dis- 
closed to allow informed criticism, and 
ceasing to keep much information confi- 
dential, which practice in the final analy- 
sis acts in favor of personal interests. 

Once on the road toward a market 
economy, in accordance with the Consti- 
tution, that is viable and dynamic, it 
would be self-defeating to hamper it with 
“revolutionary” or nationalistic attitudes 
which hinder factor mobility, monopolize 
goods and impede the transmission of 
stimuli arising from market incentives and 


economic forces. In the past, a greater 
factor mobility and a better utilization of 
resources led to higher rates of develop- 
ment. But even today, mobility is far from 
adequate for the attainment of greater ef- 
ficiency and, in certain cases, the economy 
tends to lose flexibility rather than gain 
it. In agriculture, for example, the col- 
lective ejido proved to be more productive 
at first than the individual ejido or pri- 
vately-owned farms. However, the col- 
lective form of organization threatened 
to create a political unit that would be dif- 
ficult to control, and in order to avoid this, 
preference was given to the individual 
ejido (S. Eckstein, 1966). The latter form 
of production gave rise to a market com- 
posed of small farmers, imperfectly com- 
petitive, which divested the farmer of bar- 
gaining power vis-a-vis the jobbers and 
other middlemen with no limitations of 
property and transfer—as the ejidatario 
has—and who, free of all bonds, have 
evolved and become strong economically, 
creating a bourgeoisie in medium-sized 
and small cities that profits at the expense 
of the small farmer. Although in general 
the collective ejido seems to be preferable 
and it would be advantageous to expand it 
as much as possible and enable it to ab- 
sorb new technology, the scant education 
and civic experience of the ejidatarios 
limit its performance. By the same token, 
there is a scarcity of technicians who 
could help them achieve an adequate orga- 
nization and create mechanisms for the 
formation of capital. Efficiency and mobil- 
ity could be supplemented more effec- 
tively than at present, if, in addition, a 
market for the lease of lands were permit- 
ted to develop. In an autonomous way, 
this market would amass lands into more 
efficient units which would increase output 
—a result that is obtained directly by 
means of the collective ejido. The produc- 
ers would also have greater bargaining 
power in dealing with the agricultural 
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middleman. Yet the leasing of ejido lands 
is violently attacked because it would give 
rise to a new form of latifundia,” and be- 
cause it is not “revolutionary,” although it 
would seem that what really was not revo- 
lutionary was to support the individual 
ejido. The end result has been a clandes- 
tine market for the lease of ejido lands 
which does not facilitate sufficiently the 
creation of more productive units or the 
iunctioning of an agricultural sector ori- 
ented to the market and an adequate allo- 
cation of productive factors. 

The same thing is true when import 
controls, in the form of protection given to 
domestic producers of the same goods, re- 
strict the competitive conditions in indus- 
try and foster excessive oligopolistic 
profits. A gradual, greater liberalism in 
trade policy would force entrepreneurs to 
become more efficient. It would help the 
more competent among them, through 
lower input costs and a greater demand 
for goods, by facilitating the exportation 
of goods. It would accelerate technological 
change. It would make the processes more 
labor-intensive and less capital—intensive. 
It would lower consumer prices and allow 
the consumer to share the increases in 
productivity. It would also raise the real 
income of wage—earners, farmers and the 
middle class. However, in this case, the 
desire to have an industrial base as large 
as possible has led government officials, in 
some instances, to associate the people’s 
welfare with the number of import com- 
modities that require an import license. 

In the case of natural resources, the tra- 
ditional standpoint views the sale of the 
products of the subsoil almost in the same 
light as the sale of national territory. This 
prejudice helps to explain the decline of 

= Although it is evicent that a contemporary com- 
mercial agricultural unit that is large, productive and 
efficient is very different from the old Porfirian lati- 
fundium, they are often taken to be synonymous. But 


this tends to happen when a static view is taken of 
economic phenomena. 


mineral exports in the recent period of ex- 
change stability. 

The desire to restrict commercial rela- 
tions with the rest of the world to limited 
exports while proceeding with import sub- 
stitution has led to the establishment of 
plants that are below optimal size, and 
that have operating costs that are far 
above the prices on the world market. De- 
spite the large size and comprehensiveness 
of the public sector, economists have not 
written about its magnitude, operations or 
efficiency except to express conventional 
compliments. One would think that the 
use of natural resources and the possibil- 
ity of substitution for them is conditioned 
by the available technology-—scientific 
progress and its adaptation to local condi- 
tions makes for a lesser dependence on 
natural resources, or makes them less es- 
sential. For this reason what a national or 
state-owned firm does with the physical 
resources is not so important as what it 
does with human beings. In other words, 
the State should ensure that people are al- 
lowed to get an education, to be free and 


. capable men, to use the available technol- 


ogy, to master their environment or over- 
come the scarcity of some resources with 
the abundance of others. In this respect, it 
is clear that the Revolution has been suc- 
cessful. 

In order to gain a better knowledge of 
economic policy, it is necessary to practice 
a constant and sincere self-criticism. A 
substantial and growing number of Mexi- 
can economists are returning to the coun- 
try after doing graduate work abroad. 
New schools of economics founded on a 
modern basis are now graduating compe- 
tent economists. Both types are well 
trained in modern techniques of economic 
analysis and are beginning to destroy old 
myths with an iconoclastic attitude. More- 
over in the school of economics of the Na- 
tional University, former students of 
graduate schools of foreign universities 
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are influencing students and reforming 
programs, exerting pressures so that the 
teaching of economics will be brought up 
to date and, generally, questioning the old 
and rigid educational systems that have 
constrained greater improvement within 
the profession. 
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Yugoslav Economic Policy in the 
Post-War Period: Problems, Ideas, 
Institutional Developments 


By Branko Horvat* 


Introduction 


Yugoslavia has been described as one 
country with two alphabets, three reli- 
gions, four languages, five nations and six 
federal states called republics. One might 
add that the country has a population of 
twenty million and that it lies in the heart 
of the Balkans, with all that this connotes 
historically. For centuries the Balkans 
have been a meeting place of three world 
cultures and three powerful religions: the 
Catholic West, the Greek Orthodox East 
and the Moslem South. In terms of con- 
temporary economic organization we may 
refer to the capitalist West, the centrally 
planned East and the undeveloped South. 

All these influences have been felt. A 
rather turbulent life was to be expected in 
a country so located and having these 
characteristics. The present gerieration of 
Yugoslavs has experienced all three known 
modern economic systems: capitalism be- 
fore the war, centrally planned economy 
after the war and self-government social- 
ism in more recent years. The last—men- 
tioned system is their own innovation and 
so far the only one of its kind in existence. 
The same generation has also experienced 
all four modern political regimes: bourgeois 
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democracy (in the form of a constitutional 
monarchy and multi-party system) before 
the war, fascism during the war, 2 one- 
party state immediately after the war, and 
self-government democracy which is now 
in the process of being developed. It has 
also lived through a partisan national lib- 
eration war and a revolution. After the war 
a centralized kingdom was replaced by a 
federal republic, and in two decades the 
country had three constitutions. Finally, 
the same generation has experienced three 
different economic epochs: a pre-industrial 
stage before the war, rapid industrializa- 
tion in the two decades after the war and 
the recently begun stage of a modern in- 
dustrial economy approaching the Western 
European level. Before the war, 77 percent 
of the population were peasants and 40 
percent were illiterate. A few economic in- 
dicators will suffice to indicate the eco- 
nomic development that has taken place 
since then: (see table 1) 

Llliterates still constitute close to one fifth 
of the adult population, but at the same 
time with 11 university and college stu- 
dents per 1000 of population the country 
has moved close to the very top of the 
world list. 

Such a tremendous pace of change vir- 
tually destroyed all traditions, but it also 
created a new one, a tradition of no tradi- 


72 THE AMERICAN ECONOMIC REVIEW 











TABLE 1 
Before the war 1968 
Yugoslavia Western‘ Europe* Yugoslavia 

Production per capita: 
Electric energy, KWH 80 500-1300 1000 
Crude steel, kg. 17 150-300 96 
Cement, kg. 60 100-190 190 
Cotton yarn, kg. 1.3 5-11 5 
Energy kg. 180 2100-4300 1030 
Fertilizers, kg. 3 20-65 96 
Sugar, kg. 5 24-47 25 
Stocks per 1000 of population: 
Radio sets 110-200 160 
Automobiles 1 17-50 20 





a France, Germany, Sweden, United Kingdom. 
Sources: SGS~1969. U.N. Statistical Yearbook 1956. 


tion, a tradition of change. In line with 
that the 1958 Program of the League of 
Communists—the heir of the Yugoslav 
Communist Party—ends with the words: 
Nothing that has been created must beso 
sacred for us that it cannot be surpas- 


sed and cede its place to whatis still more 
progressive, more free, more human. 


In such circumstances economic discus- 
sion displayed certain unusual features 
which make formal presentation somewhat 
difficult. Until about 1960 most of the dis- 
cussion was either not put on paper, or at 
least not published. Further, professional 
articles made practically no use of refer- 
ences. There was a feeling of a complete 
break with the past, and so there was noth- 
ing to be referred to. In the same period 
professional literature was almost com- 
pletely descriptive. That was due partly 
to the fact that the first university depart- 
ments in economics were established only 
after the war. It is said that 90 percent of 
all scientists who have ever lived, live to- 
day. As far as Yugoslav economists are 
concerned, this percentage is virtually 100. 

The second reason for the lack of ana- 
lytical literature is to be found in the fact 
that there was hardly any time left for 
analysis. Economists were busy changing 


organization, institutions, and policies and 
keeping themselves informed about all 
these changes. Unless one had the inclina- 
tions of an economic historian, it did not 
make much sense to engage in a long-term 
research project. Before the book came off 
the press, the system had already been 
changed. Thus for quite some time pro- 
fessional economists were just describing 
what was happening. Description always 
precedes analysis. 

Finally, until recently attention was 
mainly focussed on what Yugoslav econo- 
mists call the “economic system.” Eco- 
nomic policy in the traditional sense—the 
use of a set of instruments to achieve de- 
sired results in a given framework—hardly 
existed. Problems encountered were gen- 
erally solved by changing the institutional 
framework itself. For a long time, and to a 
certain extent even today, economic policy 
consisted of an endless series of reorganiza- 
tions. The search for an appropriate eco- 
nomic system was the main preoccupation 
of economic policy. 

After 1960 economic organization began 
to assume a more permanent shape and 
economic discussion began to take a more 
familiar form. Since then use has been 
made of references in articles, ties with the 
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past and with the rest of the world have 
been established, economic debates have 
become frequent and lively, professional 
competence has increased, and a specific- 
ally Yugoslav theory of economic policy is 
now beginning to emerge. 


I. Three Economic Reforms 
Centrally Planned Economy 


Institutional Development: Of all Euro- 
pean countries occupied by the fascist in- 
vaders, Yugoslavia was the only one to 
liberate herself by her own forces. The 
National—Liberation War coincided with a 
genuine Social Revolution. This meant two 
things: an unbelievebly high morale, the 
readiness to assault heavens—as a poet 
said—and also a hardly imaginable degree 
of devastation of the country. About 1.7 
million people were killed in the battles, in 
concentration camps, by penal expeditions 
and by domestic quislings. One in every 
nine inhabitants disappeared in this way. 
Almost two fifths of the manufacturing in- 
dustry was destroyed or seriously dam- 
aged. About three and a half out of fifteen 
million people were left without shelter. 
The loss of national wealth amounted to 17 
percent of the total war damage suffered 
by eighteen countries represented at the 
Paris Reparations Conference in 1945 (In- 
formativni priručnik, 1948, pp. 27-29). 
Apart from all this, the financial system of 
the country was in a chaotic state; divided 
and occupied by various aggressive neigh- 
bors, the country was left with seven kinds 
of currencies (German marks, Italian, liras, 
Hungarian péngos, Bulgarian levas, Al- 
banian francs, Serbian dinars and Croatian 
kunas). 

The first task of the new government 
was to repair war damages as fast as pos- 
sible and to organize the economy on what 
were considered to be socialist principles. 
For this purpose all available human and 
material resources were centralized, and 
with enormous efforts and great enthu- 


siasm by 1947 the prewar output was 
achieved. The program of socialist recon- 
struction was carried out by means of 
legislative and political activities. 

Yugoslavia was a peasant country. 
Peasants participated in the National 
Liberation War en mass. Agrarian reform, 
initiated already after the First World 
War, had never been fully implemented be- 
cause of the opposition of the ruling classes. 
No wonder that one of the first moves of 
the new state was to undertake a radical 
agrarian reform. The land was to be given 
to those who tilled it. In less than three 
months after the end of the war a law was 
passed that took away the arable land in 
excess of 87 acres from farmers, in excess 
of 12 acres from nonfarmers. Big land- 
owners lost their land without compensa- 
tion. The land that was acquired in this 
way was distributed among poor peasants, 
who received about one half of the total 
land, to cooperatives and state farms 
(Dobrintié et al., 1951, pp. 53-54). 

The next crucial move, undertaken in 
1946, was nationalization of private cap- 
ital in industry, mining, transport, bank- 
ing and wholesale trade establishments. 
In 1948 nationalization was extended to 
retail trade and catering and in 1958 to 
houses with more than three apartments. 
About one half of the Yugoslav economy, 
outside agriculture, had been owned by 
foreign capital. Of the remainder, a siz- 
able part had been owned by the Royal 
government which possessed coal and iron 
ore mines, forests and the largest agricul- 
tural estates; enjoyed a monopoly in re- 
tail trade of tobacco, salt, matches and 
kerosene; and was the largest wholesale 
trader, transporter, importer and exporter, 
banker, building entrepreneur and real 
estate owner (Bičanić, 1962a, p. 78). Since 
a number of private businessmen col- 
laborated with the fascist invader and 
quisling governments, their property was 
confiscated. Those who took part in the 
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Resistance—and Communist Party mem- 
bers did that as a matter of course—very 
often gave away their property without 
asking for compensation. And, as was al- 
ready noted, many business establish- 
ments were destroyed or damaged. In such 
circumstances complete nationalization 
was politically possible, was relatively 
easy to carry out and did not represent an 
excessive financial burden. 

The next move was to introduce plan- 
ning by a law in June, 1946. Plans were 
prepared by the Federal Planning Com- 
mission, responsible directly to the Fed- 
eral Government. 


Everything was now ready for the new 


Constitution which was adopted in 1946, 
and in which Article 15 read: “In order to 
protect the essential interests of the people, 
increase national welfare and make proper 
use of all economic potentials, the state 
directs economic life and development 
through a general economic plan relying 
on the state and cooperative sector and 
exercising general control over the private 
sector in the economy.” This paragraph 
may be considered as both the definition 
and the inauguration of a specific socio- 
economic system, later to be known as 
administrative socialism or étatism. 

The year 1947 brought the First Five 
Year Plan which was to lay the foundation 
for the future industrialized and developed 
Yugoslavia. The Plan was extremely am- 
bitious—national income was to be doubled 
as compared with the pre-war level—but 
in the first eighteen months it was quite 
successfully carried out. It appeared as 
though the period of violent revolutionary 
upheavals was over and the country set- 
tled on a well defined and predictable 
course of economic and social develop- 
ment. 

However, for Yugoslavia, history had 
always had some surprise in store. This 
time the surprise was more than unex- 
pected: it was a complete shock. In the 


first half of 1948 Stalin accused Yugoslav 
Party leaders of revisionism and anti- 
sovietism. Yugoslavs rejected the accusa- 
tion, and soon afterwards the Cominform 
countries launched a full scale political 
and economic attack. The Yugoslav Com- 
munist Party was excommunicated from 
the “family of brotherly parties,” various 
treaties were abrogated unilaterally, de- 
velopment loans cancelled, trade with 
Yugoslavia amounting to about one half 
of her total foreign trade reduced to vir- 
tually nothing by the middle of 1949, and 
a complete economic boycott established. 
` The first reaction on the Yugoslav side 
was a somewhat naive but understandable 
attempt to prove that Stalin and others 
must have been misinformed, that no one 
questioned orthodoxy in organizing a so- 
cialist economy, that state ownership and 
central planning were keystones of the 
system. Motivated by consideration of 
this sort, in January 1949 the Central 
Committee of the Party decided to ac- 
celerate the collectivization of agriculture. 
Already in an income tax law, passed in 
August 1948, it was stated that “the rate 
of taxation should be such as to foster 
peasants’ work cooperatives by means of 
lower taxes.” A law on cooperatives, 
passed in June 1949, provided a legal 
framework for various types of cooper- 
atives. Individual peasants were free not 
to join cooperatives if they chose. But by 
political propaganda and various admin- 
istrative and financial devices, the au- 
thorities exerted strong pressure on them 
to join, and they did so in great numbers. 

Meanwhile the organization of the 
economy was modeled after the Soviet 
pattern. The state budget absorbed the 
greater part of national income. The state 
apparatus was running the economy di- 
rectly by means of ministries and direc- 
torates. By 1950 organizational develop- 
ment reached the stage at which the 
Yugoslav economy could be considered as 
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a model of an administratively run or 
centrally planned economy (Milić, 1951, 
pp. 126-70). This was also the climax. Al- 
ready in 1950 a new development set in. 
The following year a complete overhaul- 
ing of the economic system was in full 
swing. And by the end of 1951, the cen- 
trally planned economy belonged to his- 
tory. 

Discussion: The ideas and theories that 
served as guidelines in organizing the Yugo- 
slav economy immediately after the war 
are to be sought ir pre-war discussions 
among Yugoslav Marxists. They followed 
the well known orthodox viewpoint ac- 
cording to which socialism meant state 
ownership cum central planning. Imme- 
diately after the war there was so much to 
to that little time was left for leisurely 
reflections. Besides, everything seemed 
pretty clear, both theoretically and prac- 
tically. One could rely on Marxist liter- 
ature and on the experience of the Soviet 
Union, the first socialist country. What 
mattered most in those days was fast 
economic growth. And the Soviet Union 
showed how to achieve it. 

But copying the Soviet blueprint did 
not produce quite the results expected. 
Furthermore, the savage attack of the 
Cominform countries forced people to re- 
consider their ideological positions quite 
thoroughly. And so preconditions were 
created for the emergence of a Yugoslav 
version of socialism. 

Economic discussion before 1952 was 
dominated by two themes: planning for 
fast growth and the search for an authentic 
socialism. Since the former theme will be 
dealt with in the chapter on planning, we 
shall focus attention here on the latter. 

The older theory maintained that in 
socialism there would be no market and 
no prices. After the Revolution, Yugo- 
slavia was going through a period of tran- 
sition between capitalism and socialism. 
In this period commodity relationships 


were still necessary because of the exis- 
tence of private ownership and because 
labor was still heterogenous (Kidrié, 1949). 
Boris Kidrié—a statesman? who was to 
dominate the economic thinking of the 
country until his premature death in 1952 
—maintained that only state ownership 
was truly socialist (1950a, p. 8), that “the 
state sector was the highest form of our 
social ownership...” (1950a, p. 8). The 
same opinion is still held by most econo- 
mists in the Soviet sphere of influence. In 
Yugoslavia it did not survive beyond 1950. 
Consistent with the above reasoning was 
the extolling of the significance of state 
planning. R. Uvalić (1948, p. 20), Kidrič 
(1949, p. 42), S. Kraigher (1950, p. 12) 
and others repeated the familiar thesis of 
Soviet economists about planning as a 
fundamental law of socialist economics. A 
few years later this theory was to be de- 
scribed as a voluntarist fallacy. 

Rereading of Marx and Engles showed 
the possibility of great confusion in inter- 
pretation. Marx and Engels wrote seldom 
and very little about socialism. What they 
wrote amounted to two groups of state- 
ments: one dealing with the organiza- 
tional form of a socialist economy, the 
other with the essential social character- 
istics of a socialist system. Marx and 
Engels maintained that commodity rela- 
tions and the market would disappear 
along with private ownership; there would 
be comprehensive planning: production 
and distribution would be organized with- 
out the mediating role of money. For 
many decades it seemed obvious that 
comprehensive planning meant central 
planning exercised by the government, 
and that the absence of private ownership 
meant state ownership. In 1950 it was 
discovered that Marx had never drawn 


i He soon became the President of the Economic 
Council of the Government and the Chairman of the 
Federal Planning Commission. He was also a member 
of the top Party leadership. 
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the last conclusion. In fact, and here they 
argued about essential characteristics of 
socialism, Marx and Engels denounced the 
state, argued that it would wither away in 
a classless society, talked about the self— 
government of producers, and asserted 
that “... a worker is free only when he 
becomes the owner of his means of pro- 
duction.” Marx’s insistance on the free- 
dom of the individual was discovered in a 
statement, which was later entered into 
the Party program, and which reads: “The 
old bourgeois society with its classes and 
class antagonism is being replaced by an 
association in which development of every 
individual is a precondition for the free 
development of all” (Horvat, 1969a, pp. 
105-17). 

Far from being truly socialist, state 
ownership turned out to be a remnant of 
capitalism, characteristic of backward 
countries that are building socialism, and 
likely to generate dangerous bureaucratic 
deviations (Dobrintié et al., 1951, pp. 
16-18). In 1950 Kidrič wrote: “State so- 
cialism represents... only the first and 
the shortest step of Socialist Revolution 
... Persisting in state (bureaucratic) so- 
cialism ... unavoidably leads to an in- 
crease and strengthening of privileged bure- 
aucracy as a social parasite, to a suppres- 
sion... of socialist democracy and to a 
general degeneration of the system into 
... State capitalism... The building of 
socialism categorically requires the de- 
velopment of socialist: democracy and a 
bold transformation of state socialism into 
a free association of direct producers” 
(Kidrič, 1950b, pp. 5-6). 

Very soon a similar position was ac- 
cepted by practically all Yugoslav social 
scientists. M. Novak wrote that to keep 
state ownership would mean”. . . not the 
abolition of the proletariat but the trans- 
formation of all people into proletarians, 
not the abolition of capital but its general 
rule in which a specific exploitation can be 


and necessarily will’be developed” (Novak, 
1955, p. 92). Approaching the problem 
from a different point of view, N. Pašić 
came to the conclusion: “In the past state 
intervention in the economy was errone- 
ously identified with socialism. If this cri- 
terion were applied to the last several 
decades, it would bring into socialist ranks 
all eminent capitalist politicians of recent 
times, from Baldwin and Roosevelt to 
Hitler and de Gaulle” (Pašić, 1957, p. 11). 
A. Dragičević wrote: “Nationalization of 
means of production and planning are pre- 
conditions of socialism, but only precon- 
ditions and nothing more. In order to 
achieve “fully developed” socialism, many 
more additional factors are required, in the 
first instance a socialist development of 
political relations and of economic struc- 
ture of the society” (1957, p. 218). Sim- 
ilarly, P. Kovač and Dj. Miljević observed 
that “state ownership and state manage- 
ment by themselves lead to small or no 
change in the position of the producer in 
the production process and in his right to 
participate in the management of the 
economy....In the countries in which 
socialist Revolution was victorious, the 
state, instead of becoming an organ of the 
working people, may and does become an 
organ of the state and party apparatus, 
which rules on behalf of the working 
people” (1958, p. 13). R. Milić observes 
that “state socialism in the USSR through 
bureaucratic socialism develops into state 
capitalism. . . .” (1951, p. 21). These state- 
ments are not quite so novel as they might 
sound. Already half a century ago Z. 
Fabri, in connection with a book by 
Lenin, wrote: “If the state becomes an 
owner, we shall have state capitalism and 
not socialism. ... Under state-ownership 
all proletarians would become workers 
hired by the state instead of by private 
capitalists. The state would be an exploiter 
and that means that an entire crowd of 
higher and lower managers and an entire 
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bureaucracy with all its hierarchical strata 
would create a new ruling and exploiting 
class. It looks as if something similar has 
already been happening in Russia... 
(Stanovdié and Stojanović, 1966, p. 164). 

Lately there has been a tendency to re- 
place “state capitalism” by an emotionally 
more neutral term “étatism” (Stanovéié 
and Stajanovié, 1966, pp. 328-36; Peéujlié, 
1967). The most radical in this respect is 
S. Stojanovié, a philosopher by profession: 
“The term étatism denotes a system based 
on state ownership of means of production 
and state management of production and 
other social activities. The state apparatus 
represents a new ruling class. As a col- 
lective owner of means of production it 
employs and exploits labor. The personal 
share of the members of the ruling class in 
the distribution of the surplus value is pro- 
portional to their position in the state 
hierarchy . . .” (1967, p. 35). 

If the state is an institution alien to 
socialism, who is to organize the economic 
process? Clearly, the only available al- 
ternative is that this task be undertaken 
by producers themselves. Centralization 
as the principle of organization is to be re- 
placed by decentralization, centrally man- 
aged economy by a self-government 
economy. In the middle of 1950 a law was 
passed by which workers’ councils were 
created. The draft of the law was intro- 
duced to the Federal Assembly in a speech 
by President Tito who said: “The slogan, 
the factories to the workers, the land to the 
peasants, is not any abstract propaganda 
slogan, but one which has deep meaning. 
It contains in itself the whole program of 
socialist relations in production and also 
in regard to social property and the rights 
and obligations of the workers, and there- 
fore it can be and must be realized in 
practice, if we really desire to build so- 
cialism” quoted according to (Bilandžić, 
1967, p. 69). By 1952 the new economic 
system was already in operation. 


Decentralization 


Institutional Development: The prepara- 
tion for the New Economic System—as 
it was called—started with the Law on 
Management of Government Business En- 
terprises and Economic Associations by 
Workers’ Collectives enacted in July 1950, 
and ended with the Constitutional Law 
on Principles of the Social and Political 
System of Yugoslavia, accepted by the 
Federal Assembly in 1953. The New 
Economic System (NES) became opera- 
tional in 1952. It was transitional in char- 
acter and lasted until 1960. During these 
eight years the country achieved the high- 
est rate of growth in the world: per capita 
gross national product expanded at the 
rate of 8.5 percent per annum, agricultural 
output at the rate of 8.9 percent, industrial 
output at the rate of 13.4 percent (Horvat, 
1963; Popov, 1968, pp. 363-64). 

The law postulated that workers’ col- 
lectives conduct all activities of their re- 
spective enterprises through their manag- 
ing organs, Workers’ Councils and Man- 
aging Boards. The Workers’ Council was 
to be elected by all employees of an enter- 
prise in a secret ballot. J. A. Schumpeter 
once remarked: “Wild socializations—a 
term that has acquired official standing— 
are attempts by workmen of each plant 
to supersede the management and to take 
matters into their own hands. These are 
the nightmare of every responsible so- 
cialist” (1950, p. 226). Such a nightmare 
was now made legal and obligatory by an 
act of the Belgrade National Assembly. 
“The principle of producers’ self-manage- 
ment’’— explains E. Kardelj, a social sci- 
entist and one of the most active political 
leaders—“‘is the starting point of every 


socialist politics. . . . Revolution that fails 
to open the door to such a development 
inevitably must . . . stagnate in state cap- 


italist forms and in a bureaucratic des- 
potism” (Kardelj et al., 1956, p. 17). 
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In 1951 the government was busy dis- 
mantling the central planning apparatus 
with its ministries, directorates and ad- 
ministratively fixed prices. The last di- 
rectorates disappeared in 1952. On Decem- 
ber 30, 1951, a Law on Planned Manage- 
ment of the National Economy was passed. 
It replaced detailed central planning of 
production by planning of so-called basic 
proportions such as the rate of accumula- 
tion and the distribution of investment. 
Enterprises acquired a large degree of 
autonomy. In 1951 there existed numerous 
categories of market and planned prices. 
This was all replaced by a single price 
structure which with certain exceptions 
was to be regulated by the market. The 
rate of exchange was made more realistic 
by devaluing the dinar six times. And so in 
January, 1952, the economy was ready to 
embark upon a new road of decentraliza- 
tion. 

Once it was recognized that the es- 
sential features of socialism consisted in 
individual freedom and the autonomy of 
self-governing collectives, two important 
consequences followed. First, the political 
monopoly of the state and party apparatus 
became incompatible with the so—con- 
ceived social system. Second, in order to be 
really autonomous, working collectives had 
to have full command over the economic 
factors determining their position. The 
former consideration led to a gradual trans- 
formation of the Communist Party from a 
classical political party into what I called 
an association of political activists (Hor- 
vat, 1969a, p. 261). The process was ini- 
tiated in 1952 when the Sixth Congress of 
the Party changed its name to the League 
of Communists. The latter consideration 
led to a market economy with, it was in- 
tended, a minimum of government inter- 
vention. 

In 1952 and 1953 several laws were 
passed regulating the formation, operation 
and termination of business enterprises. 


The enterprises could be set up even by a 
group of citizens. The director was to be 
appointed on a competetive basis by a 
joint commission of the Workers’ Council 
and the local government. Unsuccesful en- 
terprises could go bankrupt. 

In agriculture the collectivization drive 
had increased the number of peasants’ 
work cooperatives, but with its compulsory 
deliveries, administrative controls and the 
rest it depressed output. 

Once the idea of an all-embracing ad- 











TABLE 2 
Index of Number of work 
output cooperatives 
1930-1939 100 — 

1948 103 1217 
1949 103 6238 
1950 75 6913 
1951 106 6804 
1952 75 4225 
1953 106 1165 
1954 94 896 
1955 116 688 
1956 97 561 
1957 140 507 
1964 170 16 


(SZS, Jugoslavija 1945-1964, 1965, pp. 99, 111) 


ministrative state control was abandoned, 
it was useless to insist on collectivization 
in agriculture, even more so because of the 
poor economic results. Ž. Vidaković gives 
the following explanation: “. .. the mas- 
sive participation of peasants in the armed 
phase of the Revolution and in setting up 
the revolutionary political power con- 
tributed to the failure of étatist-bureau- 
cratic socialization of agriculture, since the 
social-politically active peasantry did not 
submissively accept the administrative 
methods of collectivization” (1967, p. 42). 
In 1953 the Law on Reorganization of the 
Peasants’ Work Cooperatives made it easy 
for peasants to leave cooperatives and 
most of them used this opportunity. Those 
who remained were often poor peasants 
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ind that meant that the remaining co- 
yperatives would not be viable. In order 
‘0 prevent this from happening and also 
:o curb income polarization in the villages, 
wwo months later the government carried 
jut a new agrarian reform which reduced 
che land maximum to 25 acres. Since be- 
‘ore the war nearly nine tenths of all 
yeasant farms were smaller than 25 acres 
anyway, the new reform did not meet with 
nuch opposition. But the harmful effects 
xf former policy were not wiped out. In 
Yugoslavia there was a long tradition of 
igricultural cooperatives. Forced collectiv- 
zation did a great deal to discredit co- 
yperatives. Later the general agricultural 
sooperatives, which were administratively 
sstablished and given a monopoly in vil- 
age trade, also contributed to the dis- 
couragement of a genuine cooperative 
movement. 

After all these changes the six-year-old 
Statist constitution became grossly inap- 
oropriate, while the time was not yet ripe 
‘or a brand new constitution. The problem 
was solved by a Constitutional Law, passed 
n 1953. Its article four States: “Social 
ownership of means of production, the 
self-government of producers in the 
2conomy and the self-government of work- 
ng people in the Commune, City and 
District represent the basis of the social 
and political system of the country... .” 

As a consequence of the self-govern- 
ment principle, another very important 
nnovation found its place in the Con- 
stitutional Law. It became known as the 
orinciple of the fusion of the political and 
sconomic sovereignty of the working peo- 
ole. The principle was implemented by 
creating the Council of Producers as a new 
aouse in the Assembly. The Council was 
composed of representatives of collectives 
of business enterprises. 

In the following years the government 
was engaged primarly in perfecting the 
monetary and fiscal systems. Interest rates 


were applied and there was some experi- 
mentation with investment auctions. Com- 
mercial banks were added to the hitherto 
all embracing National Bank. Reserve re- 
quirements were introduced. Local govern- 
ments acquired financial autonomy. 

The First Five-Year Plan (1947-1951) 
was extended for a year, but never really 
completed. The period 1952-1956 was left 
with only annual plans. After NES was 
well established, the Second Five-Year 
Plan covering the period 1957-1961 was 
launched. It was carried out in less than 
four years. 

Discussion: While the preceding period 
was mostly characterized by discussion of 
what was not socialism, the theoretical 
approach becomes more positive now. The 
discussion started by an exchange of opin- 
ions on the so-called Transition Period 
and ended with an analysis of what was to 
be known as self-government or associ- 
ationist socialism. 

Marx wrote that the revolutionary trans- 
formation of a capitalist into a communist 
society could not be carried out at. once. 
Between the two socio-economic systems 
there must be a short transitional period, 
and the state of this period would be 
organized as a Dictatorship of the Pro- 
letariat. Marx’s analysis looked plausible 
and in fact proved to be a good anticipa- 
tion of what happened in Yugoslavia in 
the first two decades after the war (Horvat, 
1969a, ch. II). Around 1952, and inter- 
mittently later, the main issue of the de- 
bate was whether socialism (considered to 
be the first of the two stages of a commu- 
nist society) is to be included in or ex- 
cluded from the Transition Period (Hor- 
vat, 1951; Novak, 1952 and 1955; Perović, 
1953; Sirotkovié, 1951; Kioraé, 1951). The 
debate was highly scholastic, and yet the 
issue was of enormous practical impor- 
tance. If Dictatorship of the Proletariat is 
interpreted as a form of political regime, 
and not as the class content of the govern- 
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ment (which is what Marx had in mind), 
the identification of socialism with the 
Transition Period will produce a command 
society. If the political regime is demo- 
cratic, but the Transition Period extended 
to include socialism, the development of a 
classless society may be endlessly delayed. 
The issue was resolved in an indirect way 
after the essential characteristics of a self- 
government socialism had been elaborated. 

Contrasting the Old (administrative) 
and New (self-government) Economic 
System, R. Bičanić? summarizes the actual 
developments by enumerating differences 
in goals, agents and means (1962a, pp. 
44-47), The goals of the Old System were 
to achieve socialism by means of state 
power, to equalize the position of workers 
in relation to the state-owned means of 
production, and to achieve the new social 
order for its own sake. Individual interests 
of producers and consumers were sub- 
ordinate to impersonal and superhuman 
goals of the economic system, and the state 
apparatus, entrusted with the achievement 
of this goal, was in a position to exploit the 
population. The New System presupposes 
the withering away of the state and the 
management of socialized property by 
workers, and makes the personal happiness 
of every individual a supreme goal. 

As far as the agents are concerned, in 
the Old System there was centralized state 
management by means of a hierarchically 
organized state apparatus. The directives 
were passed down the line in an author- 
itarian way with little or no independence 
of enterprises. In the New System the 
state apparatus cannot interfere with the 
business of individual enterprises, which 
became autonomous. Decentralization was 
applied not only to economic, but also to 


2 Bičanić completed his study early in 1961. Essen- 
tially the same comparative analysis had already been 
presented by M. Popović in 1952 (1952). Evidently, the 
system was being developed in a consistent way. 


social and political life. Authoritarianism 
was replaced by self-government as a 
basic principle of economic and social or- 
ganization. 

The means of the two systems are con- 
trasted by Bičanić in the following way: 
state ownership vs. social ownership; cen- 
tral planning vs. social planning; admin- 
istrative allocation of goods vs. market; 
administrative rules vs. financial instru- 
ments; administratively fixed wages vs. 
free disposition of the income of the work- 
ing collectives; alli-embracing state budget 
vs. the budget of the state administration 
decentralized and separated from the eco- 
nomic operations; consumption as a re- 
sidual vs. consumption as an independent 
factor of development; collectivization vs. 
business cooperation of peasants and large 
agricultural estates. 

In the period under consideration econo- 
mists began to study intensively writings 
in the economics of socialism, particularly 
those of Western authors. This literature 
had hitherto been virtually unknown. I. 
Maksimovié (1958), F. Cerne (1960) and 
B. Horvat (1964) produced extensive crit- 
ical accounts of earlier economic liter- 
ature. Cerne attempted to provide an ac- 
ceptable definition of socialism. In his view 
socialism is characterized by the following 
three elements: (1) Equal rights of mem- 
bers of the community as producers. This 
implies social ownership. Element (1) is a 
precondition for (2) equal rights in terms 
of income distribution. This in turn im- 
plies distribution according to work. Both 
(1) and (2) are indispensable for the re- 
alization of (3) equal rights in political 
life. As citizens members of the com- 
munity must enjoy political—Cerne talks 
of socialist—democracy (1960, p. 281). It 
appears that socialism is essentially a 


- philosophy of egalitarianism. Cerne’s defi- 


nition, although never explicitly quoted 
—treferences are not popular in Yugoslavia 
—may be considered as commanding wide 
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agreement among economists and other 
social scientists. 

On a less abstract level, in an important 
article in 1953, Uvalié described the main 
intentions of NES (1954). In the admin- 
istrative period output was expanded re- 
gardless of cost. Now fast growth was to be 
maintained but cost considerations had to 
play an important role in the determina- 
tion of the structure of output. The law 
of value, i.e. the market, was to take care 
of that. But the operation of the law of 
value must be restricted in two important 
respects: income distribution and capital 
formation must be controlled. Otherwise, 
Uvalić warned, exploitation and market 
anarchy will reappear. These ideas were to 
dominate economic policy in the next de- 
cade. But clumsy bureaucratic and often 
incompetent controls of income distribu- 
tion and capital formation were to become 
more and more irksome and irritating. 

The relation between market and plan- 
ning has become a recurrent theme in 
economic discussion. Usually market and 
planning are visualized as two different 
mechanisms. In the opinion of Cerne the 
planning mechanism is to be used for long- 
run and general decisions, while short-run 
and partial decisions may be left to the 
market mechanism (1960, p. 11). A sim- 
ilar position was taken by J. Lavrač 
(1958). B. Jelié explores in more detail in- 
stitutional arrangements necessary to har- 
monize the market and planning. He ar- 
gues that unbalanced growth sometimes 
requires interventions even outside the 
general framework provided by the plan 
(1958). 

By the end of the period (1958) under 
consideration, NES got its first theoretical 
rationalization in a book by the present 
author (Horvat, 1964). Since the socio- 
economic system is conceived as an asso- 
ciation of business, political, etc., associ- 
ations, I suggested that it be called As- 
sociationist Socialism. I pointed out that 


the old alleged incompatibility of market 
and planning was nothing more than an 
ideological fallacy. The market is just one 
and at that a very efficient—device of 
social planning. The integration of market 
and planning, social ownership and busi- 
ness autonomy of enterprises, produces a 
system with interesting new practical as 
well as theoretical features, First reactions 
towards this book were negative (Dragit- 
evic, Stampar & Horvat, 1962; 1963). In- 
sisting on consumer sovereignty was con- 
sidered to represent the (negative) in- 
fluence of Western welfare economics. In- 
sisting on rigorous technical analysis was 
considered devoid of social content and 
so anti-Marxian. Insisting on market 
economy was considered to reflect the in- 
fluence of the Western theory of free com- 
petition. The analysis of price formation, 
in which interest and rent played a certain 
well-defined role, was said to represent a 
bourgeois theory. 

A similar critique was voiced by some 
socialist economists abroad. E. Mandel 
maintained that “there is a definite incom- 
patibility between socialism—or, put other- 
wise, a classless society and a high degree 
of social equality and economic efficiency 
—and commodity production” (1967). 
This is so because commodity production 
inevitably generates social inequality and 
produces waste of economic resources. The 
reader was not told why this should be in- 
evitable. 

In this debate B. Ward came perhaps 
nearest to the truth. As to the method of 
analysis she says: “In value theory Horvat 
manages to produce more or less Marxian 
results from more or less neoclassical as- 
sumptions” (1967, p. 519). As to the sub- 
stance of the theory she concludes: ‘‘Nat- 
urally enough this regime is essentially 
socialist; not surprisingly, it bears a more 
than casual resemblance to Yugoslavia. 
What is surprising is that it carries a more 
than expected measure of plausibility ...” 
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(1967, p. 509). Most of the ideas developed 
in this 1958 book have by now been ab- 
sorbed and seem self-evident. The latest 
reform is based on the market mechanism 
and the welfare of individuals as the main 
guiding principles. 


Self-government Socialism 


Institutional Development: > The last 
phase in Yugoslav post-war socio—eco- 
nomic development was prepared by a 
series of political, economic and constitu- 
tional reforms in the period 1958-1963. 
This turbulent period was inaugurated by 
the new Program of the League of Commu- 
nists in 1958. Here socialism is defined as: 
“. . , the social system based on socialized 
means of production in which social pro- 
duction is managed by associated direct 
producers, in which income is distributed 
according to the principle to each accord- 
ing to his work and in which, under the 
rule of the working class, itself being 
changed as a class, all social relations are 
gradually liberated from class antagonisms 
and all elements of exploitation of man by 
man” (Program SkJ 2a, 1958, p. 133). 
Thus the Yugoslav variant of socialism 
appears to imply social ownership, self- 
management in the economy, the absence 
of non~—labor income and of exploitation. 
The term “working class,” as explained a 
few years later by Kardelj, was to mean 
“all working people who are participating 
in the social process of labor and in so- 
cialist economic relations” (Kardelj, 1962, 
p. 1531). 

By 1960 the second Five-Year Plan was 
successfully completed. The economy was 
booming, self-management in enterprises 
was already well established and the Pro- 
gram paved the way to an accelerated pace 
of changes. The new Five-Year Plan was 
prepared. The Society felt ready for a new 
important step forward. In 1961 three 
radical reforms were carried out. In order 
to increase the efficiency of the market 


organization and to improve the quality 
of goods produced, the hitherto virtually 
closed economy was to be made more sus- 
ceptible to the influences of the world 
market. To achieve that, the system of 
multiple exchange rates was replaced by a 
customs tariff, the dinar was devalued, 
foreign trade was liberalized to a certain 
extent and the country became an asso- 
ciated member of GATT. Since develop- 
ments in the field of money and banking 
were lagging behind the general institu- 
tional changes, an overhaul of the entire fi- 
nancial organization was undertaken. And 
finally, it seemed inappropriate for trade 
unions to continue to supervise wage levels 
and wage differentials in self-managed en- 
terprises. And so this control was discon- 
tinued. Since then in this field, market 
competition has gone further than in any 
other modern economy. These three re- 
forms inaugurated in 1961 the beginning 
of the third distinct phase of economic de- 
velopment. 

By that time the country was institu- 
tionally ready for the new constitution 
which was promulgated in 1963. Explain- 
ing the aims of the constitution. Kardelj, 
one of its chief architects, said that it was 
“not only the constitution of the state but 
also a specific social charter which will pro- 
vide the material basis, political frame- 
work and encouragement for the faster 
internal development of the system of 
social self-government and direct de- 
mocracy” (1962, p. 1533). Self-manage- 
ment was extended to cover not only busi- 
ness but also non-profit organizations. It 
was generalized as a principle of self- 
government to be applied in all spheres of 
economic, social and political life. In order 
to achieve this, the Constitution invented 
a new institution: the work organization 
(radna organizacija). Whenever people as- 
sociate in order to work for a living, they 
create a work organization and represent 
a work union (radna zajednica) which en- 
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joys basic self-government rights con- 
stitutionally guaranteed. Work organiza- 
tions include enterprises and other business 
establishments as well as educational, cul- 
tural, medical, social insurance and other 
public service establishments. As a con- 
sequence the “fusion principle” of the 1953 
Constitutional Law was extended to cover 
all work unions, and the Assembly got 
three houses of work unions: for the 
economy, for education and culture and for 
health and social welfare. 

The three reforms of 1961 were poorly 
prepared, partly inconsistent and badly 
implemented. As one might have expected, 
the sensitive market economy reacted vi- 
olently. Everything went wrong: in one 
year the rate of growth of industrial out- 
put was reduced to one half of its 1960 
level, imports soared, exports stagnated, 
wages went far ahead of productivity. The 
reformers, accustomed to a tardy half- 
administrative economy, were taken by 
surprise. Planners increased targets for 
1962 in order to catch up with the Five- 
Year Plan goals—and were, of course, 
deeply disappointed. The recession was 
deepened. It became clear that the Plan 
would have to be abandoned. Administra- 
tors and political bodies were deeply dis- 
turbed. Conservative politicians and econo- 
mists were busy explaining the failure of 
the market system and demanded that 
central planning be reintroduced. 

Heavy pumping of money into the 
economy helped to generate recovery in 
the second half of 1962. In the next year 
the economy was back to its normal path 
of fast growth. The upswing continued 
into 1964 ending in a boom with heavy in- 
flation and a great balance of payments 
deficit. The new recession brought a new 
reform. Throughout 1964 assemblies were 
busy discussing the principles of the new 
reform (Savezna Skupština, 1964). In the 
beginning of 1965 the government ad- 
ministration was set to work. By May, 


technical preparations were completed and 
in July the Federal Assembly enacted the 
package of laws inaugurating the reform 
(Savezna Skupština, 1965). Significantly 
enough, the solution of economic troubles 
was sought in further decentralization, 
perfection of self-government autonomy, 
development of a more competitive market 
and an integration into the world economy. 
What followed appeared to be a second, 
more radical and more consistent, edition 
of the 1961 reform. The reform started as 
an economic one, but very soon produced 
important social and political consequences. 
Multicentric planning could not help but 
produce a pluralistic society. Reform was 
in its essence a new stage of the revolution; 
so asserted V. Bakarić, president of the 
Croatian League of Communists (1967, 
p. 231). Self-government autonomy be- 
came firmly rooted in the Socialist Es- 
tablishment. 

Discussion: The reform of 1961—called 
also NES (II)—marked the beginning of a 
real academic discussion of economic mat- 
ters. Up to that time institutional changes 
had been foo fast, and economists too few, 
so rigorous analysis and discussion had 
been replaced by descriptions. 

The discussion started with an exchange 
between Uvalić and Bičanić. Uvalić re- 
iterated his views that income distribution 
and capital formation could not be left to 
regulation by the market. So far, distribu- 
tion according to work had encountered 
serious difficulties. The capital market, as 
a device for capital formation and alloca- 
tion, was unacceptable because it would 
lead to group ownership. Social profit- 
ability and individual profitability were 
two different things. The individual in- 
terest of a collective was inferior and had 
to defer to the social interest (Uvalić, 
1962). Bičanić objected that Uvalić did 
not distinguish clearly between what is 
commonly called the economic system, 
and the plan. The economic system (general 
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conditions for business conduct) used to be 
an instrument of the plan; now the relation 
had been reversed. (In fact, two years 
later a party congress would request ex- 
plicitly that the plan become an instru- 
ment of the system instead of the system 
being accommodated to the plan (Sefer, 
1968b, p. 29). Uvalié offered no guidance 
as to how to replace labor and capital 
markets. He really implied central plan- 
ning, with operational freedom being left 
to planners and politicians and discipline 
being reserved for the rest. Bičanić feels 
that this is unacceptable. A modern 
economy is essentially polycentric and not 
monocentric (1963a). 

In December 1962 the Association of 
Yugoslav Economists organized a debate 
in Belgrade about the draft of the new 
constitution (Ehonomist, 1962). A number 
of participants—R. Davidović, M. Ma- 
cura, N. Cobelji¢, K. Mihajlović—argued 
that the role of planning was underesti- 
mated in the draft constitution. Macura 
explained that this was so because economic 
problems were approached from the point 
of view of an enterprise, even an individ- 
ual, instead of from the point of view of 
the economy as a whole (Ekonomist, 1962, 
p. 462). Čobeljić thought that planned 
market economy would in future be re- 
placed by market planned economy 
(Ekonomist, 1962, p. 473). Mihajlović 
argued that, while consumer and interme- 
diate goods markets worked well, invest- 
ment goods and capital markets were no- 
toriously. imperfect and needed strict con- 
trol (Ekonomist, 1962, p. 500). The debate 
reached its climax at another meeting a 
month later in Zagreb. 

Futher discussion was prompted by the 
failure of the reform. The economy sank 
deeply into depression (relative to the 
standard Yugoslav state of affairs). From 
the beginning of 1961 to the middle of 
1962 the annual rate of growth of indus- 
trial output dropped from 12 to 4 percent. 


The government was alarmed and asked 
a group of academic economists associated 
with a research institute to find out what 
had happened. This move set a precedent 
in the governmental attitude towards man- 
aging economic affairs. In a few months 
the group produced a report, popularly 
called The Yellow Book (Horvat, 1962a). 
Then the second, even more important, 
precedent was established: the govern- 
ment accepted the report. 

The findings of the Fellow Book may be 
summarized as follows. Inefficient plan- 
ning resulted in economic instability. The 
structure of supply failed to match the 
structure of demand, there was a down- 
ward shift in long-run export trends, there 
was a serious lack of skilled labor force. 
The inherently unstable economy was ex- 
posed to the simultaneous shocks of the 
three poorly prepared and badly imple- 
mented partial reforms cited above. The 
insistence on financial discipline created a 
serious shortage of money with strong de- 
flationary effects. The abolition of income 
control led to wild increases of wages un- 
related to productivity increases. The lib- 
eralization of foreign trade emphasized 
the fundamental importance of economic 
research as a basis for economic policy and 
the stability of the legal and policy frame- 
work as a precondition for efficient oper- 
ations of enterprises in a market setting. 

In the meantime, another research in- 
stitution produced an analysis of the de- 
fects of the economic system. The report 
became known as The White-Book ‘and it 
criticized deficient planning, an imperfect 
market, arbitrariness in income distribu- 
tion and inconsistencies in investment de- 
cisions (Dabčević et al., 1962). Both docu- 
ments were discussed in a meeting jointly 
organized by the Association of Econo- 
mists and the Federal Planning Bureau in 
Zagreb in January 1963 (Savjetovanje, 
1963). The former planning officials and a 
certain number of economists with a more 
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centralist orientaticn criticized the two 
documents. They questioned the possibil- 
ity of efficient investment and a high rate 
of growth in a decentralized setting. They 
thought that the market necessarily led to 
a destruction of the socialist principle of 
of income distribution. Some of them 
pointed out that the classical conflict be- 
tween the essentially social character of 
production and atomized decision—making 
lay at the bottom of all economic dif- 
ficulties (Savjetovanje, 1963, p. 192). 
However, the majority of economists 
agreed on the necessity of further decen- 
tralization and the perfection of self- 
government autonomy. Since the Zagreb 
debate the basic principles of the develop- 
ment of the economic system have never 
been seriously questioned among Yugoslav 
economists. 

The well know saying about doctors— 
the operation was successful but the pa- 
tient died—might have been applied to 
discussions among Yugoslav economists: 
the causes of economic troubles had been 
well explained, but the reform was dead. 
It soon became clear that the entire ex- 
periment had to be repeated. And so it was, 
in 1965. The situation was rather com- 
plicated. “The casual observer is oiten 
puzzled,” commented R. Bičanić. “Only a 
few years ago Yugoslavia was presented as 
an example of a country with one of the 
highest growth rates in the world, now the 
foremost aim of economic policy is to re- 
duce investment. For more than a decade 
the socialist. economy struggled against 
bureaucratic command; now an admin- 
istrative price freeze has had to be intro- 
duced. It was the first country in the world 
to initiate workers management in business 
enterprises and to abolish the wage system; 
now there is discussion about whether this 
means too much or too little democracy. . . 
"National problems were said to have been 
solved; and now the country is pregnant 
with increased tensions among the con- 


stituent nations, tensions newly created 
and socialist in origin. Efforts to find solu- 
tions to all these problems are now con- 
centrated into two words: The Reform.” 
(Bičanić, 1966, pp. 633-34). 

Bičanić and Dzeba (Dzeba and Belsaé, 
1965) the following aims of the reforms. 
The immediate purpose was to combat an 
increasing pace of inflation; to remove the 
chronic deficit in the balance of payments; 
to reduce all sorts of subsidies (for exports, 
unprofitable production, etc.) drastically 
in order to avoid the necessity of central 
administrative interventions; to correct 
price disparities in order to establish more 
efficient market relations and eliminate 
administrative controls. These were pre- 
conditions for some longer-term measures 
of structural change in the economy such 
as: revision of growth and investment pol- 
icies; putting the productivity of the econ- 
omy on an internationally competitive 
level; liberalization of foreign trade and 
elimination of the balance of payments 
deficit; convertibility of the currency in 
order to open the economy and expose it to 
the stimulating influences of the world 
market. In its broader social aspects, the 
reform was expected to impart a de—polli- 
ticization of economic decisions; double the 
share of enterprises in the control of na- 
tional income, reducing thereby the eco- 
nomic power of the state; to link the level 
of living to that of productivity; to in- 
crease the rationality of economic deci- 
sion—making. Bičanić concludes that the 
fundamental aim was in fact “to build a 
model of a socialist system for a developed 
country, one which will be able to stand 
the competition of other developed coun- 
tries without the constant tutelage of gov- 
ernment machinery” (1966, p. 643). He and 
Horvat (Dobrintié et al., 1951) pointed out 
that this model is very different from the 
mixed economy of the welfare state. 

The aim described was to be achieved by 
a process which Bičanić called the four 
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D’s: Decentralization, De-étatization, De- 
politization and Democratization. 

As often happens, the ideas were good 
but the implementation was poor. The re- 
form was politically much better prepared 
than the one in 1961, but not so economi- 
cally. Economically it was based on arather 
naive idea of the viability of the laisser— 
faire principle. Monetary policy appeared 
to be practically the only available device 
of economic policy. In order to stabilize 
prices, the government applied a credit 
squeeze. It worked, but it also produced 
deflation with unemployment and stagna- 
tion. From the beginning of 1965 to the 
middle of 1967 the annual rate of growth 
of industrial output dropped from twelve 
percent to minus one percent. Negative 
growth rates had not been known since 
1952. The government thought that this 
was unavoidable, and that the reform “in 
its strategic aspects” proceeded as planned. 
Some economists and many businessmen 
were alarmed. For them, developments 
were catastrophic and certain to produce 
another failure. Soon economists were to 
discover the existence of business cycles. 
Since cycles had not been known to the 
government—it was held as self-evident 
that cycles could not exist in a socialist 
economy—the government proceeded to 
frame economic policy as if the cycles did 
not exist. The results of such an economic 
policy could not be encouraging. 

The discovery of cycles proceeded in 
stages. The successive retardations of 
growth, described already in the Fellow 
Book, indicated that the Yugoslav econ- 
omy might have been subject to cyclical 
fluctuations. The research undertaken in 
the Institute of Economic Studies con- 
firmed the hypothesis. (This will be dis- 
cussed more fully in Chapter 5.) In the 
Spring of 1967, in Ljubljana the Associa- 
tion of Economists held a meeting dedi- 
cated to problems of stabilization (Savje- 
tovanje, 1966). Four papers dealt ex- 


plicitly with business cycles. The research 
institute mentioned ventured to make a 
forecast of the lower turning point (1967), 
boom (1969) and recession (1970) of the 
current cycle which proved to be correct 
up to the time these lines were written 
(second half of 1969). 

A couple of months after the Ljubljana 
meeting a public debate took place. It was 
focussed on the theme: “Economic Science 
and the Economy” (Institut, 1968a). 
Seven economists participated. A. Bajt 
raised the question of the responsibility for 
the reform and criticized the naive view 
that investment generated inflation. Z. 
Baletié evaluated the contention that there 
was a conflict between politicians and 
economists. Ž. Mrkušić analyzed the for- 
eign trade equilibrium. Horvat pointed out 
a number of mistakes contained in cur- 
rently popular economic reasoning (and, 
consequently, in economic policy), and 
in a separate article, which caused a news- 
paper explosion of discontent, calculated 
the losses due to cyclical instability. The 
output lost appeared to amount to about 
forty percent of the social product. The 
three remaining economists supported the 
official view that everything was more or 
less all right. 

In February 1968 the Institute of 
Economic Studies organized an all-Yugo- 
slav conference on the current economic 
situation. The study prepared for this 
occasion (Institute 1968b) described the 
cyclical mechanism operating in the Yugo- 
slav economy and made a coherent pro- 
posal for an anti-cyclical policy. This was 
an important step forward. The proposal 
insisted on a combination of monetary and 
fiscal policies (the latter was virtually non— 
existent at that time) ; on a combination of 
price and income controls; and on the im- 
portance of the interrelations between ag- 
gregate demand and investment. — 

By the end of the same year another fea- 
ture of the unsuccessful 1961 reform was re- 
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peated: two research institutes were offi- 
cially asked to assess the implementation of 
the reform. There was, however, an inter- 
esting difference: this demand did not come 
from the government but from the Central 
Committee of the League of Communists. 
Two reports were prepared: the findings 
were more or less the same. I quote from 
the report that was published (Institut, 
1969). This report found that in spite of a 
strong deflationary policy, prices were no 
more stable than they were before the re- 
form; that the Five-Year Plan was not 
likely to be fulfilled; that the administra- 
tive control of prices was extended over a 
greater percentage of output than before 
the reform; that the liberalization trends 
in foreign trade were checked and re- 
versed; that the balance of payments 
deficit was expanding; that the rate of 
saving was decreasing; that the losses and 
indebtedness of firms were increasing; that 
the rise in labor productivity was slightly 
retarded; and that unemployment was in- 
creasing beyond anything known in the 
country in the past two decades. Elaborat- 
ing its early prognosis in more detail, the 
Institute predicted an acceleration of 
growth in the first half of 1969 (to a rate 
some sixty percent higher than the one 
forecast by the Federal Planning Bureau), 
an inflationary pressure in the second half 
and the downturn of the cycle and the be- 
ginning of a new recession by the end of 
1969 or in the first half of 1970. The ñrst 
two forecasts proved to be correct, the 
last had still the status of forecast at the 
time these lines were written. A few 
months later V. Rajković undertook to 
analyze the unpublished papers prepared 
by the administration as a basis for the re- 
form. Rajković came to the conclusion that 
none of the important goals had been 
achieved in a satisfactory way (1969/70, 
p. 47). 

Once again the ominous question was 
posed: What had happened? A careful anal- 


ysis of developments seems to suggest the 
following answer. Economic growth and 
institutional changes were too rapid for the 
government apparatus and other organs of 
economic policy to be able to cope with 
efficiently. Almost overnight a backward 
Balkan country reached a European stan- 
dard of economic development, and an ad- 
minstrative economy was transformed into 
a market economy. At the same time re- 
sponsible authorities often lacked the 
necessary understanding of how a modern 
market economy operated. If to all that 
we add the pioneering in the system of 
self-government—nonexistent anywhere 
else in the world—it becomes clear that 
the complexities of the socio-economic en- 
vironment have increased enormously and 
that it will take some time before the or- 
ganizational framework is adapted, the 
necessary knowledge is accumulated and 
the new social system begins to operate 
smoothly (Institut, 1968a, 1969; Horvat, 
1968a). 


II. Planning 
Four Five-Year Plans 


The rationale for central planning was 
explained in Chapter 1. By 1947 the ma- 
chinery for central planning was com- 
pleted. Hierarchically organized planning 
commissions on various levels—federal, 
state, district and city—were entrusted 
with comprehensive planning in their re- 
spective territories. The operational plan- 
ning and implementation was carried out 
by ministries and then down the line by 
general and chief directorates, and plan- 
ning sections in the enterprises. Annual 
plans were broken down into quarterly, 
monthly and ten-day plans. In 1949 about 
13,000 groups of commodities were planned 
(Čalic, 1948, p. 15). In the same year the 
state budget comprised two thirds of the 
national income (Kidrit, 1960, p. 453). 
Every enterprise had to send to the su- 
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perior authorities 600-800 different reports 
per year. The annual economic plan 
weighed some 3,300 pounds (Bičanić, 1957, 
p. 65). Supplies and customers were as- 
signed to every enterprise in advance. 
Since these administrative allocations were 
not quite perfect, the enterprises were 
asked “to find their ways.” The planning 
authorities would provide them more 
money then they wanted and would ask 
them to spend it. As prices were fixed, 
spending money meant finding raw ma- 
terials and investment goods necessary for 
the fulfilment of the plan. In a market 
economy one endeavors to save money, in 
the centrally planned economy one is at 
great pains to spend it: in the former selling 
is the most difficult task, in the latter buy- 
ing is the greatest worry of businessmen. 

The economy was run as one single 
mammoth enterprise. That required es- 
tablishing a system of continuous control 
of operations of all enterprises. In 1948 
Kidrié voiced complaints against those 
who considered that there was no need for 
daily reporting and who were satisfied with 
ten-day reporting (Kidrič, 1960, p. 468). 
A number of years later J. Stanovnik, now 
Secretary of the U. N. Economic Commis- 
sion for Europe, at a lecture delivered to 
Swedish economists in Stockholm, was 
asked what sort of devices were used to 
implement plans in Yugoslavia. He an- 
swered: ‘“Telephones!.”’ 

The first Five-Year Plan covered the 
period from 1947 through 1951. It pro- 
claimed four main goals: 

(1) to overcome economic and techno- 

logical backwardness; 

(2) to strengthen the economic and 

military power of the country; 

(3) to strengthen and develop the so- 

cialist sector of the economy; 

(4) to increase the general welfare of the 

population. 

Consumption was taken care of, but it 
was last in the order of priorities. The goals 


enumerated were to be achieved by an 
explosive increase of output; compared 
with the pre-war level, national income 
was to increase 1.9 times, agricultural out- 
put 1.5 times, industrial output 4.9 times. 
However, due to poor statistics, the pre- 
war level must have been greatly under- 
estimated and the three targets were 
achieved only by 1954, 1959 and 1961 re- 
spectively. 

At first the implementation of. the plan 
proceeded in a satisfactory way, though 
not as well as was generally believed.? In 
1949 the economic blockade of the Comin- 
form countries forced Yugoslavia to search 
for trading outlets for about one half of 
her exports and to secure the same propor- 
tion of imports from other sources, Al- 
though substantial foreign aid was secured 
two years later, this sudden reorientation 
of foreign trade had stifling effects on 
growth. The next blow came from nature; 
in 1960 a severe drought reduced agricul- 
tural output by one third. ‘Collectivization 
also helped to aggravate agricultural prob- 
lems. The radical economic reorganization 
in 1951 could only complicate matters. In- 
dustrial output fell by four percent in 
1951, and by one more percent in 1952. 
The plan was extended for a year, but that 
was already pointless, and the report on 


3 Thus V. Begović reports about the overfulfillment 
of the first half of the Five-Year Plan (1949). But later 
statistical estimates showed that the data produced 
by the Federal Planning Commission (Informativni 
Pritutnik pp. 251, 484) were inflated. Thus for the out- 
put of manufacturing, mining and power plants the dif- 
ferences are as follows: 











Indices 





1948 1949 1950 





1946 1948 1949 


Federal Planning 267 116.6 106.3 
Commission 
Federal Statistical 190 iil 103 


Office (later estimates) 





HORVAT: YUGOSLAV ECONOMIC POLICY 89 


the fulfilment of the First Five-Year Plan 
was never published. 

And yet, if not a full success, the Plan 
was far from being a failure. It generated 
output substantially above the pre-war 
level, it raised the share of gross investment 
in fixed assets to 33 percent of gross na- 
tional product (material product definition: 
close to 30 percent on the SNA definition) 
and created entire new industries. 

In 1952 rigid central planning was re- 
placed by “planning by global propor- 
tions.” These proportions were: minimum 
use of output capacity and the correspond- 
ing wage fund, profits as a percentage of 
the wage bill (a device for wage planning), 
basic capital formation, taxes and alloca- 
tion of budgetary resources (Vučković, 
1952, p. 31). In this way, the central plan 
was expected to regulate general economic 
activity without administrative orders, by 
influencing the rate of growth and the pro- 
portion between investment and consump- 
tion, and by effecting structural changes in 
the economy (Jelić, 1961). The old Plan- 
ning Commission—which acted as a super- 
ministry controlling the activities of all 
economic ministries and was in charge of 
the overall implementation of the plan 
(Djordjević, 1965)—was replaced by the 
Federal Planning Bureau, an expert insti- 
tution with no administrative powers. 
Republics, districts (later communes) and 
enterprises would produce their plans in- 
dependently. State planning became social 
planning which meant wide consultations 
among all interested parties, inclusion of 
non-profit institutions and independence 
of enterprise plans. 

The next three years were used to com- 
plete the key investment projects of the 
Five-Year Plan in annual installments. In 
the discussion about the 1955 Plan the new 
mood was already apparent; agriculture 
looked neglected, investment too large and 
onesided (Popovié, 1964, pp. 147, 150). 
By the end of that year M. Popovié could 


say in the Federal Assembly that one 
period of economic development was com- 
pleted (1964, p. 160). The year 1956 was 
used to prepare the Second Five-Year 
Plan for the period 1957-1961. In this plan 
increase of consumption already ranks 
third among the five main goals (Lovren- 
ovié, 1963, p. 220). Growth of investment 
was somewhat retarded and its structure 
radically changed. The share of industrial 
investment was substantially reduced in 
order to double the share of agriculture 
and increase the shares of transport and 
trade (Popovié, 1964, p. 211). Within 
manufacturing, consumer goods industries 
were to expand faster. So-called non-pro- 
ductive investment in social overhead 
capital was also accelerated. All these 
changes proved beneficial and the plan was 
carried out in four years. The planning 
system seemed to be well adapted to the 
needs of the economy and worked satis- 
factorily. This system was described by J. 
Sirotkovié (1961), S. Dabčević (1963), and 
Jelié (1962). 

The first plan distorted the structure of 
the economy by emphasizing capital for- 
mation in heavy industries. The second 
one undertook to make corrections but 
went to the other extreme by overexpand- 
ing consumer goods industries. Thus, the 
third plan was left with the task of redress- 
ing the balance again by accelerating in- 
vestment in power generation, metallurgy 
and intermediate goods industries. These 
fluctuations in investment induced Co- 
beljié and R. Stojanović to invent a theory 
of investment cycles inherent in a socialist 
economy with an uneven pace of techno- 
logical progress (1966). Z. Baletić, Bajt 
(1969) and others criticized this theory as 
unacceptable since mistakes in planning 
are attributable to ignorance and not nec- 
essarily to socialism, and that technologi- 
cal progress is rather innocent in this re- 
spect. 

The Third Five-Year Plan for the period 
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1961 through 1965 endeavored to acceler- 
ate the growth of output even further. 
Personal consumption ranked second 
among the goals (Lovrenovié, 1963, p. 
221). The Plan was hardly launched when 
the country found itself in the middle of a 
recession, the reasons for which were ex- 
plained in the previous chapter. The Plan 
was doomed to fail. In order to avoid un- 
pleasant discussions, the Federal Assembly 
` decided to replace it by a seven-year plan 
covering the period 1964-1970. For that 
purpose the Assembly passed a Resolution 
in which the basic political and economic 
goals of the new plan were defined as fol- 
lows (Yugoslav Survey, 1964): 


(1) steady rise of the level of living, in 
the first place of personal consump- 
tion, and higher share of personal 
incomes in national income; 

(2) catching up with international stan- 
dards of productive efficiency and 
labor productivity ; 

(3) expansion of external trade facut 
more intensive inclusion of Yugo- 
slavia in the international division 
of labor; 

(4) accelerated development of under- 
developed areas; 

(5) further development of socialist 
soviety by strengthening the role of 
direct producers and working or- 
ganizations in the management of 
productive forces. 


A comparison of these goals with those 
of the First Five-Year Plan shows very 
‘clearly the distance that separates social 
planning from state planning. The welfare 
of individuals is moved from the end to the 
beginning of the priority list. Behind this 


- 4 Personal consumption was reduced at a rate of 2 
percent annually in the period 1948-1952; it began to 
expand at 4.6 percent per annum in 1953-1956; it ex- 
panded at approximately the same rate as national 
income, at 9.3 percent, in 1957-1963; and its rate of 
growth surpassed that of national income afterwards 
(Sefer, 1965, pp. 207-209). 


change one finds the philosophy which 
holds that economic welfare is both the 
purpose and the most powerful incentive 
for production. An autarchical orientation 
is replaced by openness towards the world 
market and international influences. The 
measure of the perfection of a socialist 
economy is no more to be found in increas- 
ing the share of the state in the national 
capital but in the development of self- 
government. Yet, the First Plan and the 
Resolution had one thing in common: 
neither of them was implemented. 

The Resolution in fact foreshadowed the 
Reform of 1965. The changes in economic 
institutions were so radical that it became 
necessary to prepare a new Five-Year 
Plan for the period 1966-1970. The Plan 
incorporated the goals of the Resolution. 
It envisaged a somewhat lower rate of 
growth of GNP (7.5-8.5 percent per year), 
a relatively modest expansion of manu- 
facturing (9-10 percent), but a high rate of 
productivity increase (6-7 percent a year). 
Current analysis of the Federal Planning 
Bureau indicates that these targets are not 
likely to be achieved (Medenica, 1968). 


Growth and Cycles 


In order to be able to evaluate successes 
and failures in planning—and in economic 
policy in general—one has to have a look 
at some data. The following table sum- 
marizes the developments in terms of rates 
of growth of the most important statistical 
aggregates. 

In the central planning period collecti- 
vization caused stagnation in agriculture 
and the economic boycott of the Comin- 
form countries caused stagnation in ex- 
ports. As a result total output grew slowly. 
In the second period the unfettered econ- 
omy was in full swing in all spheres with an 
acceleration of growth in the second half of 
the period. Foreign trade expanded faster 
than output and exports faster than im- 
ports. In the third period agricultural out- 
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TABLE 3.—GROWTH OF THE YUGOSLAV Economy 1946-1968 
(RATES OF GROWTH, PERCENT PER ANNUM) 














Central Planning Decentralization  Self-government 
1946-1952 1952-1960 1960-1968 

Gross National Product 2.38 9.8 6.8¢ 
Industrial output 12.9 13.4 7.9 
Agricultural output —3.1 8.9 2.1 
Export of Commodities —3.1> 11.7 7.0 
Import of Commodities 3.0 9.7 7.0 
Employment? 8.34 6.9 2.4 

a 1947-1952 

b 1948-1952 

© 1960-1967 


4 Persons employed outside private agriculture. 


Sources: Statistical Yearbooks. 


put caught up with domestic demand, 
while the European export markets be- 
came increasingly difficult to penetrate. 
The slowly expanding market for agricul- 
tural products reduced the rate of growth 
of agricultural output. Increased economic 
instability depressed the average rate of 
growth of manufacturing. As a result, the 
overall pace of expansion was reduced. In 
all these developments institutional fac- 
tors, described before, played an impor- 
tant role. If one wants to judge the per- 
formance of the economy on the basis of a 
somewhat longer period, the period 1952- 
1968 appears to be the appropriate one. In 
these sixteen years, total output expanded 
three and one half times, manufacturing 
five times, agriculture two and a half times, 
foreign trade in commodities four times 
and employment outside private agricul- 
ture three times. 

Since Yugoslavia has been so far the 
only country that has lived through three 
different economic systems—capitalist, ét- 
atist and self-government—in a relatively 
short period of time, it may be possible to 
evaluate the comparative efficiency of the 
three systems. Something of the kind was 
attempted by T. Marschak. He reduced 
the dimensions of the problem by study- 
ing the comparative efficiency of the cen- 
tralized and decentralized frameworks. 


Marschak’s results were not conclusive. 
He felt that the lessons which the current 
designer of new economic systems could 
draw from the Yugoslav experience were 
“staggeringly obscure’ (1968, p. 586). 
Later research was undertaken in the In- 
stitute of Economic Studies (IES) (Hor- 
vat, 1969b). Efficiency was measured in 
terms of the rate of growth cf output at- 
tributable to technical progress, defined as 
the residual after the contributions of labor 
and capital have been accounted for. The 
results are summarized in Table 4. 

The periodization in the table is not ideal 
and is determined by the availability of 
data. Yet the results of the analysis are ex- 
tremely suggestive. In the foregoing sec- 
tion it was stated that the investment pro- 
gram of the First Five-Year Plan was 
completed by 1955. Statistical testing in 
the IES study showed that the Yugoslav 
economy operated on the basis of two com- 
pletely different production functions, one 
applying to the period 1947-1955 and the 
other afterwards. The former had a nega- 
tive residual, the latter a positive and a 
very large one. The table seems to suggest 
that central planning expanded output and 
employment fast, and capital formation 
even faster, as compared with the private 
capitalist pre-war economy. But it also re- 
duced overall efficiency. Self-government 
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TABLE 4.—THE Use OF LABOR AND CAPITAL AND TECHNICAL PROGRESS IN YUGOSLAVIA 

















Rates of growth Rates of 
per annum in % growth of 
GNP GNP due to 

Employ- Fixed increased 

ment Assets efficiency 
Capitalism: 1911-1932 3.28 1.87 3.52 0.71 
1932-1940 4.67 0.72 2.59 3.16 
Etatism: 1940-1954 5.91 4.76 9.99 —1.04 
Self-government: 1956-1967 10.31 4.44 7.84 4,44 





Note: The war years 1914-1918 and 1941-1945 are excluded. The data refer to manu- 
facturing, mining, power generation, construction and crafts. 


accelerated the growth of output and tech- 
nical progress beyond anything known be- 
fore while preserving fast employment ex- 
pansion. 

As might have been noticed already, the 
growth was fast but not at all smooth. At 
first the possibility of regular cyclical de- 
velopment was rejected by some econo- 
mists. Yet in another IES study business 
cycles with periods of about four years 
were established (Horvat, 1970). These 
cycles, that manifest themselves as fluctu- 
ations in the rates of growth (see Figure 1), 
have interesting features not found else- 
where. Thus inventories are accumulated 
in the downswings and decumulated in the 
upswings; the accelerator is not operative; 
prices tend to vary inversely with the cycle 
etc. The upper turning points seem to be 

‘generated by divergent changes in import 
and export elasticities that end in an explo- 
sion of the balance of payments deficit. 
The lower turning points are somewhat 
more difficult to explain. Bajt believes that 
consumer demand is to a certain extent 
autonomous and helps to generate an ac- 
celeration of output growth (1969b). 

Tf the beginnings of the cycles are mea- 
sured from inflection points in the down- 
swings of the rates of growth (these points 
correspond to peaks of deviations from an 
exponential trend of absolute magnitude), 


they appear to coincide with major eco- 
nomic reforms. Thus, the five cycles that 
have occurred so far describe in an inter- 
esting manner the history of post-war 
economic policy (Roman numerals indicate 
quarters) : 


1. Cycle: New Economic System (1), 
IIT /1949-I11/1955. 

2. Cycle: The transition to the Second 
Five-Year Plan, I11/1955-11/1958. 

3. Cycle: New System of Income Dis- 
tribution, II/1958-IV/1960. 

4. Cycle: New Economic System (2), 
IV/1960-L/1965. 

5. Economic Reform, 1/1965-? 


Cyclical institutional development seems 
also to be a novel feature of business cycles. 


Development Policy and Methods of Plan- 
ning 

Development Policy and Functions of 
Social Plans: The philosophy of develop- 
ment, generally accepted by Yugoslav 
economists and the Government until 
about 1956, is well described by Cobeljié, 
then the deputy director of the Federal 
Planning Bureau (1959a). Cobeljié main- 
tains that rapid industrialization is the 
chief method of generating development. 
Industrialization creates additional urban 
employment, which alleviates latent un- 
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. employment in agriculture. The growth of 
the urban labor force generates additional 
demand for agricultural products and so 
stimulates the development of agriculture. 
Physical control of foreign trade, in order 
to prevent the import of non-essential 
goods and to secure imports of capital 
goods, and the more rapid growth of con- 
sumer goods industries (so-called Depart- 
ment II) helps to accelerate industrial 
growth which in turn generates develop- 
ment impulses throughout the economy. 
Imports are paid for by exports of raw ma- 
terials and agricultural products. The nec- 
essary saving is secured by a proper price 
policy. Prices in predominantly private 
agriculture are kept low and in consumer 
goods industries are inflated by means of 
high turnover taxes. 

The policy described was not only ad- 
vocated but was also consistently imple- 
mented. In the period 1950-1956 invest- 
ment in industry (manufacturing, mining 
and power generation) absorbed 51 per- 
cent of all investment. The share of in- 
dustry in national income rose from 21 
percent in 1939 to 40 percent in 1956. Four 
fifths of industrial investment were chan- 
neled into heavy industry and power gen- 
eration. The share of saving in national 
income increased four times as compared 
with the pre-war level (Cobeljié, 1959a, 
pp. 178, 366). 

The planning system in 1947-1952 was 
consistent with such a development policy. 
The main characteristics of this system, as 
described by Jelié, another deputy director 
of the FPB, were as follows: a/ strict cen- 
tralization of decisions about priorities, 
timing and structural changes; b/ physical 
allocation of resources as a basic method of 
planning; c/ financial elements play a 
secondary role and serve to achieve bal- 
ances in value terms; d/ targets represent 
directives; e/ production is planned by 
commodities and capital formation is 
planned in terms of individual investment 


projects; f/ prices are administratively 
fixed; g/ the elements of which a plan is 
composed are also instruments of its im- 
plementation (Jelić, 1962, pp. 102-105). 

After the engine of growth had been set 
into motion in the way described and the 
economy organized along socialist lines, 
there was a possibility of and a need for a 
different approach. Cobeljié now expected 
a more balanced growth. Jelić referred to 
Rostow’s take-off theory and to Biéanié’s 
threshold of growth theory (Bićanić, 
1962b) and insisted on decentralized initia- 
tive as a further vehicle of growth. Self- 
government implied that the function of 
planning be separated from the function of 
operational management. Jelić pointed out 
that social plans should determine at least 
three global proportions—the basic divi- 
sion of national income, the structure of 
investment and the relations with foreign 
countries—if they were to be efficient de- 
vices for implementation of social pref- 
erences (Jelić, 1962, p. 144). 

The same three global proportions were 
accepted as basic by D. Bjelogrlié, director 
of the Planning Bureau of Serbia. He 
added, however, a fourth one: the relative 
growth of the less developed states and re- 
gions (1965, p. 118). Bjelogrlié presented 
his paper to a conference on social plan- 
ning held in Belgrade in 1965, where 
Cobeljié and K. Mihajlović spoke in favor 
of introducing more directives into plan- 
ning, while M. Samardžija and M. Korač 
maintained that even the planning of the 
share of accumulation and the structure of 
investment meant a violation of self- 
government. This discussion, which cov- 
ered a wide spectrum of opinions from 
semi-—central planning to an almost com- 
plete laisser faire approach, has been char- 
acteristic of the Yugoslav economic pro- 
fession since the enactment of the new 
Constitution in 1963. The trend has been 
towards the latsser faire extreme. In 1960 
the Federal government controlled 48 per- 
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cent of business investment directly 
through its General Investment Fund, 
and in addition to that 14 percent in- 
directly through tied loans (Jelić, 1962, 
p. 158). In 1969, the Party Congress rec- 
ommended that so-called state capital be 
eliminated and in the future the federal 
government is not supposed to retain any 
direct control over investment resources. 
A satisfactory solution has not as yet been 
found, and work on the new Law on Social 
Planning, which began in 1963, has not 
yet been completed (Savezna SkupStina, 
1966a). 

The advocates of the new approach to 
planning, Sirotkovié (1966), the former 
director of the Planning Bureau of Croatia, 
and R. Stajner (Savezna, 1966a), the 
present director general of the Federal 
Planning Bureau, M. Mesarić (1967) and 
others argue that the professional function 
of planning should be supplemented by an 
emphasized social junction, that annual 
plans should be abandoned and replaced 
by parliamentary resolutions (which has 
been practiced since 1966), and that me- 
dium-term plans should be continually 
revised and extended every two to three 
years. Bićanić describes the desirable sys- 
tem of planning as polycentric planning. 
This presumes the existence of one plan- 
ning mechanism consisting of many au- 
tonomous plans interlinked in a specific, 
competitive way (Bičanić, 1963b, 1967). 
These ideas have been more or less ac- 
cepted, but in parliamentary debates 
criticisms have been voiced that it was not 
at all clear how the plans were to be imple- 
mented (Savezna Skupština, 1966a, p. 91). 
In practice the implementation of plans 
has left much to be desired and the law on 
Social Planning is still to be produced. 

The functions of social planning in the 
present Yugoslav setting have been de- 
scribed by the IES (Jugoslavenski Institut, 
1968, p. 20), and similarly by Mesarič 
(1969), as follows: (1) A plan is, first of all, 


a forecasting device. (2) As such it provides 
economic subjects with necessary informa- 
tion for their autonomous decision—mak- 
ing. This, together with institutionalized 
consultations, makes the plan an instru- 
ment of coordination of economic deci- 
sions. (3) After relevant social preferences 
have been determined by an essentially 
political process, the application of mod- 
ern tools of economic policy makes the 
plan an instrument for programming 
economic development. (4) Once the social 
Plan has been adopted by the Parliament, 
it becomes a directive for the Government. 
Point (4) is the only administrative or 
compulsory aspect of social planning. 

Institutional Framework: The precondi- 
tion for efficient social planning is an ade- 
quate analysis of the functioning of an in- 
stitutional framework. A general idea of 
how the system works or is supposed to 
work may be obtained from a description 
by Horvat (1969c). 

The Yugoslav economic system consists 
of autonomous, self-governing, work or- 
ganizations® and individual producers in 
market and non-market sectors and of 
government machinery. The task of the 
latter is to use non—administrative means in 
coordinating the activities of market and 
non-market agents and to organize public 
administration in certain fields of common 
interest (judiciary, defense, foreign affairs, 
etc.). 

The functioning of this economic system 
is based on the assumptions that the self- 
governing collectives are materially in- 
terested in maximizing their incomes and 
that the Government and Parliament are 
able to create an economic environment in 
which autonomous decision-makers be- 


5 “Working Organization” is a constitutional term 
meant to underline a fundamental equality in rights and 
status of every group of citizens organized with an in- 
tention to earn a living regardless of the activity they 
perform. An enterprise, a theatre and a government 
office—all of them are work organizations. 
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have in accordance with general social in- 
terests. Both assumptions seem to have 
been proved correct by the modern theory 
of economic policy and by experience in 
well organized market economies. Be- 
tween the “Center” (Parliament) and the 
“Periphery” (Work Organizations) four 
types of gravitational forces are active in 
keeping the system in equilibrium and the 
economic agents on the predictable trajec- 
tories of social interest. 

These forces are information—consulta- 
tion ties, market ties, economic policy ties 
(instruments of economic policy and 
legislation) and administrative ties. The 
last mentioned are exceptional as far as 
economic agents are concerned and apply 
to various organs of the Center such as 
ministries, the National Bank, certain 
bureaus, and the like. 

I should add that there is also a fifth 


type of ties—political ties—which closes 


the whole structure connecting the work 
organizations with the Parliament and 
with flows of commands (arrows) oriented 
from the Periphery towards the Center. 
In order to keep this section short, I shall 
not analyze these ties (this is why they are 
omitted from Figure 2). It is, however, 
important to realize that the Parliament is 
organized in a rather unorthodox fashion. 
Apart from the traditional Political House, 
whose members are more or less profes- 
sional politicians, elected by all citizens, 
there are three additional houses, dealing 
with three different social-economic groups 
of problems (economic, health and welfare, 
education and culture). The members of 
these three “Houses of Work Unions” are 
not professionals; they keep their usual 
jobs and are elected by the “producers” in 
these three specific fields. 

Let us now have a look at the market 
half of our economic cosmos. The activities 
of enterprises and individual producers are 
coordinated by the market in the first 
place. The market is, however, a very 


rough and unreliable mechanism requiring 
constant adjustments. 

These adjustments are achieved through 
general regulative measures and the in- 
struments of economic policy of the Gov- 
ernment. The financial flows, intended to 
achieve a desirable allocation of resources, 
are regulated by the National Bank within 
the framework of the Social Plan. There 
are two additional types of specific finan- 
cial interventions: in the field of foreign 
trade (credits and exchange risks insur- 
ance) and in investment (insuring proper 
structure and regional allocation of capital 
formation). These three purposes are 
served by three federal funds: for export 
credits, for underdeveloped regions and 
for investment. 

Market equilibrium is being worked 
upon by three institutions. Two of them— 
the Directorates for food and for industrial 
products reserves—intervene whenever | 
supply and demand do not match. The 
former Directorate also administers agri- 
cultural support prices. The third in- 
stitution, the Price Control Bureau, is now 
a somewhat alien element in the system. 
I expect that in the near future this 
governmental bureau will evolve into 
a Price and Wage Arbitrator, an institu- 
tion in which all relevant interests would 
be -represented and all decisions made 
jointly. At the moment more than 40 
percent of industrial prices are controlled. 

Statistical and Planning Bureaus have 
only informative—consultative functions in 
this system. 

A rather peculiar arrangement of the 
Yugoslav system is to be found in what I 
call a quasi~market. The activities of 
schools, hospitals, museums, and other 
non-market work organizations cannot be 
coordinated by the market directly as is 
done in the case of enterprises. In a so- 
cialist society sick persons should be healed, 
talented youths educated, regardless of 
whether and how much they can afford to 
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pay. On the other hand, the traditional 
budgetary financing of non-market ac- 
tivities has led to bureaucratic practices 
incompatible with a self-government sys- 
tem. The solution of this dilemma was 
sought in an interpolation of a special self- 
government mechanism between the 
government and the non-market working 
organizations. This mechanism is called 
interest unions. The unions obtain their 
financial resources on the basis of parlia- 
mentary decisions and then buy the ser- 
vices of non-market producers on behalf 
of the society. The non-market producers 
compete for available resources by offer- 
ing their services on differential conditions. 
In this way, there emerges a special type 
of market-a quasi-market—which makes 
it possible for the relations between the 
non-market sector and the society to be 
economically conditioned, for the collec- 
tives in the non-market sector to preserve 
their self-government autonomy, and at 
the same time for relations within the 
fields of education, culture and social wel- 
fare to be based on the principle of “dis- 
tribution according to needs,” which is 
one of the preconditions of a socialist 
society. It is clear that the enterprises can 
also intervene in the non-market sector— 
either by buying services directly or by 
creating special foundations—and that is 
why in Figure 2 market and non-market 
sectors are also directly connected by 
market ties. 

Apart from economic relations between 
federal bodies and economic agents there 
are relations between federal and state and 
local authorities, between the latter two 
and the work organizations and among all 
of them. I must, however, refrain from 
describing all these relations, although 
they are extremely important for the func- 
tioning of the system as a whole. 

Other Issues: One of the recurring issues 
of the planning controversies is the prob- 
lem of optimum investment and saving. 


Impressed by the unpleasant contraction 
of personal consumption during the Five- 
Year Plan, Cobeljié maintained that a 
certain minimum rate of growth of con- 
sumption represents the upper limit for 
the share of accumulation and for the 
growth of output (1959a, p. 188). Sim- 
ilarly, Stojanović argued that reduction of 
consumption growth below a certain limit 
reduces the growth of labor productivity 
and that this functional relation deter- 
mines the optimum rate of investment 
(1960). Bajt also agreed that the optimum 
rate of investment is determined by the 
rate of consumption that maximizes the 
productivity of labor (1958), but this is 
not necessarily the socially desirable rate 
of investment. The purpose of production 
is to increase economic welfare, and a 
maximization of welfare through time can 
be ascertained only by a discounting pro- 
cedure (Bajt, 1963). Horvat argued that 
pure time discounting is inconsistent be- 
cause an individual will regret his present 
impatience at some later date, and utility 
discounting is impractical since it cannot 
be ascertained empirically. The other often 
suggested theoretical solution—social de- 
termination of the terminal stock of cap- 
ital—is irrelevant, since no sensible planner 
ever insisted on carrying out a long-term 
plan. One constructs, say, twenty-year 
plans in order to take into account all 
relevant consequences of the decisions that 
are taken now; with every new element of 
information in time the plan is revised and 
the planning horizon pushed forward. The 
alternative approach suggested can be de- 
scribed as follows. Since every economy 
has a definite and very strictly limited ca- 
pacity to absorb investment (in Yugo- 
slavia the limit is around 35 percent of 
GNP, SNA definition), maximum growth 
is achieved when the marginal efficiency of 
investment is reduced to zero. If a lag of 
several months for achieving a certain 
level of consumption is an acceptable price 
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for maximizing consumption within one’s 
lifetime, then the maximum rate of pro- 
ductive investment is identical to the op- 
timum rate of saving. Thus maximization 
of the rate of growth appears to be a 
proper target for socialist planning. The 
trouble with the First Five-Year plan was 
not a low level of consumption but an in- 
appropriately high level of investment. 
Pushed into the region of negative mar- 
ginal efficiency, investment depressed out- 
put. A large part of such a stagnating out- 
put (up to 20 percent of national income) 
was used for defense. On both counts po- 
tential consumption was seriously reduced 
(Horvat, 1958, 1965). 

Sophistication in economic analysis and 
planning methods has advanced consider- 
ably since the telephone age described by 
Stanovnik. Yet, both are still far from 
being impressive. Interindustry analysis 
has been adapted for planning purposes 
(Sekulić, 1968; Horvat, 1969d). Interin- 
dustry analysis was used in calculating the 
new exchange rate and the price levels in 
the last reform. Simple econometric mod- 
els are now regularly used in the early 
stages of the preparation of a plan (Ni- 
kolié, 1964; Horvat, 1968b). An integrated 
system of social accounts, specially adapted 
for planning needs, has been produced re- 
cently (Horvat, 1968b; 1969e). For the 
rest, planners rely on abundant statistics, 
old-fashioned balancing and hunches. A 
satisfactory methodology of planning is 
yet to be written. 


III. Labor-Managed Enterprise 

Self-Management 

Self-management is undoubtedly the 
most characteristic of Yugoslav institu- 
tions. Further developed into social self- 
government, it is the pivotal institution of 
the Yugoslav socioeconomic system. More- 
over, Yugoslav social scientists are quite 
unanimous in believing that without self— 
government socialism is impossible (Fia- 


mengo, 1965). Thus the fate of socialism 
depends on the feasibility and efficiency of 
self-government. In this section we will be 
concerned only with self-government as 
applied to business firms, which is usually 
denoted as self-management. 
Self-management is not a Yugoslav in- 
vention. The development of this institu- 
tion can be followed from the beginning of 
the last century (Horvat, 1969a, ch. 5). 
Every social revolution from the Paris 
Commune onwards attempted to imple- 
ment the idea of self-management. In the 
very beginning of the revolution in Yugo- 
slavia, in 1941, workers were assuming con- 
trol over factories in various places (Tanié, 
1963, p. 30). With the establishment of 
central planning, the idea-of self-manage- 
ment suffered a setback. However, al- 
ready in 1949 it was revived; by the end of 
that year workers’ councils were created 
as advisory bodies in 215 major enterprises 
and in June 1950 the law passed that in- 
augurated the era of self-management. 
For more than a decade the basic or- 
ganizational principles of self-manage- 
ment remained unchanged. All workers 
and employees of a firm constitute the 
work collective (radni kolektiv). The col- 
lective elects a workers’ council (radnički 
savet) by secret ballot. The council has 15 
to 120 members elected originally for one 
year and recently for a two-year period. 
The council is a policy making body and 
meets at intervals of one to two months. 
The council elects a managing board (up- 
ravni odbor) as its executive organ; the 
board has 3 to 11 members, three quarters 
of whom must be production workers. The 
director is the chief executive and is an 
ex officio member of the managing board. 
As soon as it was established, self-man- 
agement met with criticism and skepticism. 
Both came mostly from abroad. It was said 
that self-management would erode dis- 
cipline and that workers would distribute 
all profits in wages, thus reducing the 
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growth potential of the economy. In 1955 
Ward suggested that workers had no 
real choice in the election of the council 
and that actions reportedly taken by the 
councils might represent rubber stamping 
(Ward, 1957; Horvat and RaSkovic, 1959). 
In evaluation of these criticisms one may 
point out that, regarding labor discipline, 
an International Labor Organization mis- 
sion found in 1960 that “...while the 
self-government machinery for labor re- 
lations has curtailed the former powers of 
the supervisory staffs, it would not appear 
to have impaired their authority.... It 
has undoubtedly strengthened the posi- 
tion of the collective vis~a—vis the man- 
agement, but it does not appear to have 
undermined labor discipline” (Interna- 
tional, 1962, p. 203). As to the growth po- 
tentials, the rate of accumulation re- 
mained high with a chronic tendency to- 
wards overinvestment and with a high 
rate of growth. Elections are supervised by 
courts, and all candidates approved by the 
majority of the workers are included in the 
voting list. The safeguards against the 
creation of a managerial class are the 
workers’ majority in the managing board 
and the provision that members of self- 
managing bodies may be elected only twice 
in succession. 

The real difficulties were encountered 
elsewhere. The original organizational 
scheme proved to be too rigid, and had to 
be revised extensively in all its three com- 
ponents. It soon became evident that the 
director’s position was not quite compati- 
ble with the new arrangement, and di- 
rectors came to be “one of the most 
attacked and criticized professions in the 
country” (Novak, 1967, p. 137). In the 
étatist period the director was a civil 
servant and a government official within 
the enterprise. He was in charge of all 
affairs in the enterprise and responsible ex- 
clusively to the superior government 
agency. In the self-management system 


the director became an executive officer of 
the self-management bodies, while at the 
same time continuing to represent the so- 
called public interest in the enterprise. 
This hybrid position has been a constant’ 
source of conflicts. At first the director was 
appointed by government bodies. In 1952 
the power of appointment of directors was 
vested in the commune. In 1953 public 
competition for the director’s office was in- 
troduced and in the selection committee 
the representatives of the commune re- 
tained a two-thirds majority. In 1958 
workers’ councils achieved parity with 
communal authorities on the joint com- 
mittees authorized to appoint and dismiss 
directors of the enterprises. The present 
state of affairs is that the director is ap-- 
pointed by the workers’ council from can- 
didates approved by the selection com- 
mittee on the basis of public competition. 
He is subject to re-election every four 
years, but may also be dismissed by the 
workers’ council. Since the appointment of 
the director does not depend exclusively 
on the will of the collective-as is the case 
with all other executives—he has been con- 
sidered a representative of “alien” interests 
in the firm. There have been constant at- 
tempts to reduce his power, which have 
made his position ambivalent and reduced 
his operational efficiency. On the other 
hand, as G. Leman remarks, the director is 
expected to play the triple role of a local 
politician, a manager and an executive 
(1969, p. 28). In the context of what has 
just been said, the managing board was 
supposed to exercise control over the work 
of the director and the administration. In- 
volved in problems of technical manage- 
ment and composed of nonprofessionals, 
the managing board often proved to be 
either a nuisance or ineffective. For pro- 
fessional management the director had to 
rely on the college of executive heads 
(kolegij), which was his advisory body and 
subordinated to him. Thus two funda- 
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mentally different organizational setups 
were mechanically fused into one system. 
The director’s office provided a link be- 
tween them, i.e. between the self-manage- 
ment organs and the traditional admin- 
istrative hierarchy. 

Finally, in any somewhat larger firm one 
single workers’ council was not sufficient 
if there was to be real self-management. 
In 1956 workers’ councils on the plant and 
lower levels were created apart from the 
central workers’ council. Even this was 
not sufficient, because hierarchical rela- 
tions between workers’ councils at various 
levels were not compatible with the spirit 
of self-management. “The self—manage- 
ment relation in its pure form is polyarchic 
and not democratic’”—explains D. Gorupić 
—‘the democratic relationship represents 
a domination of the majority over the 
minority. ... The polyarchic character of 
the self-management relationship is re- 
vealed in equal rights of members of a 
certain community” (Gorupié, 1969, p. 
16). 

In 1959 an interesting new development 
began with the creation of so called eco- 
nomic units (ekonomske jedinice). The 
enterprises were subdivided into smaller 
units with a score or several scores of 
workers. Since a year earlier the enter- 
prises had become more or less auton- 
omous in the internal division of income, 
it was thought that a strong incentive 
could be built into the system if economic 
units recorded their costs, took care of the 
quality of output, use and maintenance of 
machinery, and themselves distributed 
their incomes according to certain effi- 
ciency criteria. In an interesting study 
Léman, a German student of Yugoslav 
self-management, argues that economic 
units resulted from endeavoring to elim- 
inate dividing lines between three fields of 
activities: policy making, managing and 
executive work (1967, pp. 38-39). Soon, 
economic units began to practice collective 
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decision making on all sorts of matters. It 
became advisable to enlarge economic 
units so as to comprise individual stages of 
the technological process or separate ser- 
vices. Economic units were transformed 
into work units (radne jedinice). The hier- 
archical self-management relations within 
the enterprise called for a revision. Im- 
portant self-management rights (distri- 
bution of income, employment and dis- 
missals, assignment to jobs) were trans- 
ferred to work units. Direct decision mak- 
ing at meetings of all members of the work 
unit became the fundamental form of man- 
agement. In this way the work unit pro- 
vided a link between the primary group 
and social organization. It was both a well 
defined techno-—economic unit, meeting the 
requirements of efficient formal coordina- 
tion, and the basic cell of workers’ self~ 
government (Zupanov, 1962). 

Work units, several workers’ councils 
and managing boards, many commissions 
and committees—all this made the formal 
organization of a labor-managed enter- 
prise rather complicated and inefficient. In 
order to make such a formal system work, 
it had to be simplified in practice and this 
was done in various informal ways. That 
in turn meant further limitations on com- 
petent professional management and a 
further reduction of efficiency. Workers’ 
management is passing through an effi- 
ciency crisis caused by the need for a 
radical transformation of inherited or- 
ganizational structures. After all, workers’ 
management meant a fundamentally new 
principle in running enterprises and it 
would have been surprising if that did not 
require painful adaptations and deep 
changes in social relations. I must add, 
however, that the conclusions in this para- 
graph, though based on widely held be- 
liefs, cannot be substantiated in a more 
rigorous way because no adequate em- 
pirical research has been undertaken so 
far. 
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Although the crisis has not yet been 
overcome, matters have begun to be grad- 
ually sorted out. A constitutional amend- 
ment, passed in 1969, made it possible for 
enterprises to drop managing boards and 
to experiment with various organizational 
schemes. Trade unions, authorities and 
workers have come to realize that certain 
developments were based on erroneous be- 
liefs concerning various management func- 
tions in a labor-managed enterprise. Per- 
haps the clearest analysis of the mistakes 
made came from a sociologist, J. Zupanov 
(1967a). Zupanov distinguishes self-man- 
agement (samoupravljanje), management 
(upravljanje) and executive work (ruko- 
vodjenje). The last mentioned is a partial 
activity intended to carry out a decision 
made within a policy framework. The in- 
tegration of all decisions into a consistent 
framework is the task of management. 
But management means only technical co- 
ordination, while coordination of various 
interests, making basic policy decisions, is 
a task of self-management. Self—manage- 
ment means social integration, the formu- 
lation of common goals, which is a precon- 
dition for efficient operational work of the 
management. The confusion between man- 
agement and self~management generated 
tendencies to transfer more and more of 
formal coordination to bodies whose task 
was social integration. As a consequence, 
satisfactory social integration was not 
achieved, while non~professional manage- 
ment meant lower efficiency (Bilandiic, 
1969). S. Bolčić has reminded me that this 
inherently complex problem was compli- 
cated even further by a rather naive ide- 
ology contained in legislation and political 
propaganda and advocating direct par- 
ticipation in administrative work as an in- 
dispensable of safe-guarding the interests 
of the workers. 

How are the problems encountered to be 
solved? 

Gorupié (1967) and the IES (Institut, 


1968b) saw the solution in a fusion of pro- 
fessional competence and self~manage- | 
ment. The enterprise may be considered an 
association of work units. The professional 
managers of the work units should: no 
longer be appointed, as in the traditional 
set-up, but be elected by their associates. 
In this way they would represent the in- 
terests of their primary groups, while at 
the same time being also professionally 
competent. Managers so elected would 
make up a managing board which would 
be both an executive organ of the workers’ 
council and a professional management 
body. Decisions would be made collec- 
tively. Since most of the decisions affecting 
the daily lives of workers would be made 
and implemented within economic units 
and by themselves, executive work would 
become more and more purely organiza- 
tional and lose its order-giving character 
(Novak, 1967, p. 118). Businessmen proved 
susceptible to this approach (Miletić, 1969). 
As one might have expected in a country 
like Yugoslavia, as soon as these ideas had 
been clearly formulated the practical ex- 
perimentation began, and the Constitu- 
tion was promptly amended. 

Before closing this section let me note 
another interesting phenomenon: the de- 
velopment of the so-called autonomous 
law. Enterprises appear as law—creating 
bodies. Their self-management organs pass _ 
charters and rules governing the organiza” 
tion of work, the composition and re- 
sponsibility of self-management and other _ 
organs, the distribution of income, and the 
conduct of business. ‘The autonomous law— 
creating power emanates directly from the 
Constitution, the rules and regulations are 
legally binding on all persons to whom they 
are addressed within an enterprise’ and 
disputes are settled by the enterprise or- 
gans, except in some specific cases. In this 
way “a continual narrowing of the area of 
state law and corresponding broadening of 
the area of so called autonomous law 
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characterizes the entire process of regula- 
tion of social relations in Yugoslavia” 
(Kovačević, 1969, p. 1). 


Enterprise 


The introduction of self-management in 
1950 implied the dissolution of the cen- 
trally planned, administratively run 
economy. The enterprise was to become 
independent and autonomous. Individual 
enterprises needed some guidance and co- 
ordination. Therefore so called Higher 
Business Associations (visa privredna 
udruženja) were set up in order to replace 
former state directorates and to preserve 
continuity in the organization of the 
economy. The governing councils of the 
new bodies were composed of representa- 
tives of workers’ councils of the constituent 
enterprises. But Higher Business Associa- 
tions tended to operate along the same ad- 
ministrative lines as former directorates 
and were therefore dissolved in 1952. A 
period of laissez faire ideology followed. 
Isolated enterprises were expected to en- 
gage in free competition on the market. 
Attempts to form larger business units and 
multiplant firms were frowned upon as 
contrary to genuine self-management and 
as signs of going back to a disguised state 
control. In spite of that the system worked 
well because a special sort of administra- 
tive coordination was still effective. The 
chief coordinator was the Bank imple- 
menting the targets of the Plan. The Bank 
operated a specially designed bookkeeping 
for every enterprise, distributed the in- 
coming money to various accounts (for 
wages, taxes, and various enterprise funds) 
and determined the amount of the neces- 
sary working capital which was to be pro- 
vided on a credit basis, etc. (Vutkovié, 
1952, pp. 11-2p). Although the control was 
monetary, the value proportions were de- 
rived from physical targets. 

After 1952 the process of decentraliza- 
tion was not arrested at the level of the 


enterprise, but went below it. It has al- 
ready been mentioned that in 1956 the 
formation of plant workers’ councils began 
and in 1959 the first economic units ap- 
peared. The internal cohesion of the enter- 
prise was reduced and it looked as if it was 
broken up into its component parts. At 
the same time various monetary and non- 
monetary administrative controls were 
gradually being removed. In 1954 the en- 
terprise assumed control of its fixed cap- 
ital. Fixed assets could be bought and sold 
without asking for permission. Investment 
auctions were tried out. In 1958 the enter- 
prise gained control over the internal dis- 
tribution of income and two years later the 
trade union control of wages was removed. 
The stage was set up for a genuine market 
economy. 

As soon as all preconditions for classical 
free competition of numerous small enter- 
prises were met, it became clear that such 
an economy would not work very effi- 
ciently in the second half of the twentieth 
century. Since the state refrained more and 
more from coordinating economic ac- 
tivities, some other agency or agencies had 
to replace it in that function. That is why 
the process of integration was initiated. 
Working collectives themselves had to re- 
sume economic coordination in a state that 
was Withering away. The circle of organ- 
izational development seemed closed. The 
process was started by a fully integrated 
state managed economy, passed through 
a period of radical decentralization and is 
now moving towards another stage of full 
integration in the form of a labor-managed 
economy. 

The forms of integration are various. 
The simplest one is an agreement for busi- 
ness cooperation intended, for instance, to 
achieve specialization of the production 
programs of two or more enterprises. Next 
comes contractual techno-economic co- 
operation resulting in joint production, 
sales or procurement of raw materials. If 
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business relations are numerous and com- 
plicated so that it is not possible to regu- 
late everything in advance in a contract, 
the enterprises form a separate body called 
a Business Association (poslovno udru- 
Zenje). By 1962 already one half of man- 
ufacturing enterprises were members of 
Business Associations that first appeared 
in 1958. In 1967 there were 290 Business 
Associations consisting on the average of 
ten enterprises (Dautovié, 1968). The next 
more integrated form is a firm called Af- 
filiated Enterprises (združeno poduzeće). 
Such a firm is run according to commonly 
accepted business principles, while con- 
stituent enterprises retain operational in- 
dependence. The latter disappear in a mer- 
ger. In a seven-year period, starting with 
1959 when the process began, the total 
number of firms was reduced by one half 
by mergers. It is characteristic, however, 
that nine-tenths of these mergers were ef- 
fected within the boundaries of the same 
or neighboring communes, and only 1.2 
percent were interestate mergers. In the 
same period the number of banks was re- 
duced from 378 to 108. Special status was 
given to so-called Unions of Enterprises 
(zajednice privrednih organizacija) created 
for railways, electric power generation and 
postal and communication services. Mem- 
bership in these Unions is obligatory. Fi- 
nally, there are Economic Chambers, or- 
ganized territorially and associated in the 
Federal Economic Chamber. The Cham- 
bers have a dual role: they help their mem- 
bers in various ways and they also perform 
a public function, mediating between the 
state and the business interests. Member- 
ship is obligatory. 

Mergers and various forms of business 
cooperation may mean monopoly. That is 
why a sort of anti-monopoly legislation 
appeared as well. It is explicitly forbidden 
to limit free competition in production or 
sales to any enterprise outside the business 
group concerned, and government in- 


spectors are expected to take care that 
there is no sharing of the market or con- 
nivance about prices. No serious research 
about possible monopoly practices has 
been undertaken as yet, and so there is no 
possibility of presenting an evaluation 
here. But it must be borne in mind that the 
Yugoslav economy will behave differently 
from other market economies. Workers’ 
management implies a spontaneous public 
supervision of business conduct and so 
classical forms of collusion, characteristic 
of private monopolies, are hardly to be ex- 
pected, J. Dirlam (U.S. Congress, 1968, 
p. 3854) finds that the degree of output 
concentration is higher in Yugoslavia than 
in the United States; J Drutter (1964) es- 
tablishes the non-existence of correlation 
between profits and output concentration 
and similarly H. Wachtel (1969) finds no 
correlation between wages and output con- 
centration. In spite of a considerable num- 
ber of mergers in the period 1959-1963, 
the degree of concentration actually de- 
creased (Tani¢, 1963). 

A new enterprise may be founded by an 
already existing enterprise, by a govern- 
ment agency or by a group of citizens. The 
founder appoints the director and finances 
the construction. Once completed, the en- 
terprise is handed over to the work col- 
lective which elects management bodies. 
As long as all obligations are met, neither 
the founder nor the government have any 
say about the operations of the enterprise. 
Enterprises are also to merge or to break in 
parts. If a work unit wants to leave the 
mother enterprise, and the central workers’ 
council opposes that, a mixed arbitration 
board composed of representatives of the 
enterprise and of the communal author- 
ities is set up. In all these cases it is, of 
course, implied that mutual financial ob- 
ligations will be settled. 

Since the capital of an enterprise is 
socially owned, the fundamental obliga- 
tion of the enterprise is to keep capital in- 
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tact. If it fails to do so for more than a 
year, if it runs losses or fails to pay out 
wages higher than the legal minimum for 
more than a year, the enterprise is declared 
bankrupt or the founder undertakes to im- 
prove its business record. In the latter case 
self-management is suspended and re- 
placed by Compulsory Management (pri- 
nudna uprava), a form of receivership ad- 
ministered by officials chosen by the com- 
mune (Miljevié, 1965). Bankruptcies are 
rather rare because the commune is obliged 
to find new employment for workers and 
so prefers to help the enterprise as long as 
possible. 

If integration processes are to proceed 
efficiently, the organizational forms must 
be extremely flexible. Thus since 1967 it 
became legally possible for two or more 
enterprises to invest in another enterprise 
and then share in profits. Similar arrange- 
ments were adopted in joint ventures with 
foreign capital (Friedmann and Mates, 
1968; Sukijasovi¢ and Vujačić, 1968). In 
an: open economy, like the Yugoslav one, 
foreign capital is welcome provided it does 
not limit workers’ self-management. 
Therefore direct investment is impossible, 
but joint ventures are encouraged. The 
basic motivation for a Yugoslav firm to 
enter into close business cooperation with 
a foreign partner is to be found in the de- 
sire to secure access to the knowhow and 
the sales organization of the foreign firm. 
In this way the Yugoslav firm tries to 
achieve internatianal standards in tech- 
nological efficiency and to expand its mar- 
ket. 

Theoretical analysis of the behavior of 
the Yugoslav firm has only begun. Oddly 
—or understandably—enough, the pio- 
neering work was done by a foreigner, B. 
Ward of the University of California at 
Berkeley. In his 1958 paper on the “Illy- 
rian” firm (1958), Ward argues that ra- 
tional behavior will require maximization 
of income per worker. In the Marshallian 


short-run, one product, one factor case 
this leads to some queer consequences: an 
increase in wages leaves output and em- 
ployment unchanged, an increase in fixed 
costs increases output and employment, 
and an increase of product price reduces 
output and employment. In a similar anal- 
ysis eight years later; Domar showed that 
by generalizing the production function to 
include several products and several fac- 
tors and by introducing the demand curve 
for labor the results are changed and begin 
to resemble the traditional conclusions 
about the behavior of the firm (Domar, 
1966). Proceeding along similar lines D. 
Dubravčić comes to the conclusion that in 
a labor-managed firm there will be a 
strong tendency to use capital intensive 
technology (1967). The empirical evidence 
does not give unequivocal support to this 
conclusion. While on the one hand there is 
a chronic hunger for capital and enter- 
prises use every opportunity to invest, 
Yugoslav enterprises are also full of re- 
dundant workers. Instead of postulating 
what should be rational, the present au- 
thor observes the actual practice of Yugo- 
slav enterprises which fix wages in advance 
for the current year, and at least once a 
year make corrections (positive or nega- 
tive) depending on the income earned. If 
this behavioral rule is used in the analysis, 
the results are again the same as in the 
traditional theory of the firm (Dubravčić, 
1968). The last in this controversy; Du- 
brav¢ié, points out that comparative anal- 
ysis is really not legitimate because it is 
assumed that a capitalist frm maximizes 
an absolute magnitude (profit) while a 
socialist firm is expected to maximize a rel- 
ative magnitude (income per worker). Du- 
bravčić suggests a symmetrical treatment 
on the basis of the entrepreneurial input, 
which is capital in the capitalist case and 
labor in the socialist case. If a capitalist 
firm maximizes the rate of profit (profit 
per unit of capital) it will behave in ex- 
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actly the same way as Ward’s Illyrian firm 
with entrepreneurial inputs being inter- 
changed. In both cases firms will economize 
on the entrepreneurial input and this will 
lead to capital intensive techniques in a 
socialist firm and to labor intensive tech- 
niques in a capitalist firm (Horvat, 1967a) 
—a nice and almost humorous result. 
This brings us to the problem of entre- 
preneurship in a labor-managed firm. If an 
entrepreneur is a risk taking and innovat- 
ing agent—as Knight and Schumpeter 
would say and most economists would 
agree—then the work collective qualifies 
for that role (Horvat, 1964, ch. 6). In fact 
the work collective is generally treated as 
an entrepreneur. However, doubts have 
been voiced as well. Zupanov argues that 
the practice of fixing wages in advance 
means that they are not a residual in the 
income distribution—as is profit in a cap- 
italist firm—and that this sets up a barrier 
to entrepreneurial behaviour. He quotes 
results of empirical research according to 
which in work units only managers and 
professionals are prepared to bear risks, 
while other categories of workers and em- 
ployees mostly are not. S. Bolčić has drawn 
my attention to the fact that workers be- 
haved rationally if they were prepared to 
bear risks only to the extent that they were 
able to control business operations. That 
is why managers were both prepared and 
expected by others to bear risks to a much 
larger extent. Such as explanation was 
spelled out explicitly by workers in a case 
quoted by Léman (1969, p. 40). In another 
piece of research undertaken in Zagreb in 
1968 it was found that all groups were 
more prepared to share in losses if output 
was diminished than if income was reduced 
while output remained the same or even 
expanded (Zupanov, 1967b). On the other 
hand, it is an empirical fact that wages 
vary pretty widely depending on the busi- 
ness results. Wachtel quotes data on the 


issues discussed at workers’ councils meet- 
ings: two thirds of the agenda items are 
concerned with general management issues 
(labor productivity, sales, investment, 
cooperation with other enterprises, work 
of management) and only one third with 
direct worker issues (personal income, vo- 
cational training, fringe benefits) (1969, 
p. 58). Variable wages derived from profits 
amount to 8-14 percent of standard wages 
on the average (Wachtel, 1969, p. 100). 


The Ownership Controversy 


In Marxist sociology ownership relations 
are the basic determinants of social rela- 
tions and thus of the socio-economic sys- 
tem. The class that owns—i.e. has an 
economic control over—the means of pro- 
duction, rules the society. For a long time, 
and in most instances even today, it has 
been maintained that private property 
generates capitalism and state property 
socialism. In fact the percentage of the na- 
tional capital owned by the state has been 
taken as the most reliable measure of the 
degree of socialism achieved. It follows 
that a socialist economic policy must be 
oriented towards an overall economic con- 
trol by the state and must be hostile to- 
wards private initiative. 

As already noted, the above described 
view was generally accepted in Yugoslavia 
until 1950, and since then it has been thor- 
oughly revised. It is now pointed out that 
there are at least three reasons why the 
dogma of the identities between private 
ownership and capitalism, and state own- 
ership and socialism, is false: the artisans 
of medieval towns were private owners but 
not capitalists; in ancient Oriental king- 
doms state ownership was frequent and 
yet that had nothing to do with socialism; 
in fascist countries the state extensively 
controlled social and economic life while 
these countries were obviously capitalist 
(Horvat, 1969a, Ch. IV). Yugoslav scien- 
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tists are now quite unanimous in believing 
that state ownership may be a useful de- 
vice to initiate socialist reconstruction, but 
is otherwise as alien to socialism as is pri- 
vate ownership. The present position is 
well summed up by J. Djordjevié (1966, 
pp. 81, 79):“ . . . state ownership of means 
of production creates a monopoly of 
economic and political power and... 
makes possible the unification of economic 
and political power under the control of a 
social group personifying the state.” 
Thus “. .. the essence of classical (class) 
ownership is not changed. . . As the holder 
of the title to property, it (the state) dis- 
poses with the producers’ labor and its 
results, on the basis of which surplus labor 
is appropriated by groups which have their 
own interests in keeping their commanding 
functions and thus retaining power and 
their social status and prestige.” 

If state ownership fails to promote so- 
cialism, what is a feasible alternative? The 
Yugoslav answer is: social ownership. But 
the answer to the next question—What 
precisely is social ownership?—is not so 
easy and simple. The legal experts agree 
that social ownership implies self-govern- 
ment, that it is a new social category, that, 
if it is a legal concept, it does not imply an 
unlimited right over things characteristic 
of the classical concept of property, and 
that it includes property elements of both 
public and private law (Toroman, 1965, 
p. 5). In practically everything else there 
is disagreement. A. Gams and a number of 
other writers maintain that social prop- 
erty also implies rights of property since 
property implies appropriation, enter- 
prises are juridical persons and the basic 
ingredient of the juridical person is prop- 
erty (Gams, 1965, p. 61). Article 8 of the 
Constitution says that the disposal of 
means of production in social ownership 
and other rights over things will be deter- 
mined by the law. S. Pejović talks about 


the right of use which is somewhat wider 
than usus fructus, because it makes pos- 
sible the sale of capital goods, but is nar- 
rower than ownership because the right of 
disposal is not absolute (Pejović, 1966, p. 
29). A diametrically opposite view is ex- 
pressed by Djordjević, and most other 
writers who maintain that social property 
represents a negation of property rights 
(Djordjevié, 1966, pp. 84, 90). Djordjevié 
quotes Part II of the Basic Principles of 
the Constitution to support his view: 
“Since no one has the right of ownership of 
the social means of production, no one— 
neither the socio-political community’ nor 
the work organization nor an individual 
working man—may appropriate on any 
property—legal ground the product of 
social labor, or manage and dispose of the 
social means of production and labor, nor 
can they arbitrarily determine the condi- 
tions of distribution.” 

Legal writers differ further according to 
whether they stress the public law or pri- 
vate law component of social property. 
Further disagreements relate to the sub- 
jects of law (state, society as a real com- 
munity of people, several subjects, no sub- 
jects). Next come disagreements on 
whether social property is a legal, eco- 
nomic or sociological concept or is non- 
definable in these terms because it relates 
to quasi-property. And if it is a legal con- 
cept, it may be so in various ways. By 
applying the calculus of combinations we 
can easily determine the number of pos- 
sible theories. It seems that available pos- 
sibilities have been efficiently exploited 
since M. Toroman (1965) was able to de- 
scribe thirteen different theories. 

The legalistic controversy was some- 
what less interesting than the one among 
economists and sociologists that followed. 


8 Territorial political unit such as a commune, a 
district, an autonomous province, a republic and the 
federation. 
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Bajt drew attention to the fact that the 
legal owner and economic owner may be 
two different persons. The former holds 
legal title, the latter derives the actual 
benefit from the use of a thing (Bajt, 1968). 
In this sense social ownership implies the 
non-existence of exploitation which in 
turn implies the distribution of income 
according to work performed. If a person 
or a group of persons are earning non- 
labor income, they are exploiting others, 
and in so far as this happens social prop- 
erty is transformed into private property. 
Thus self-management per se is not a 
sufficient condition for the existence of 
social property. 

The institution of property already 
undergoes gradual disintegration under 
capitalism. Shareholders are legal owners 
but management exerts real economic con- 
trol. That is why I prefer to replace the 
traditional concept of property by a more 
fundamental concept of economic control 
(Horvat, 1969a, Ch. 15). The latter al- 
ways means “control over labor and its 
products” which is Marx’s definition of 
capital as a social relation (Marx, 1953, p. 
167). In this respect legal titles are irrele- 
vant. If artisans or peasants possess no 
monopoly power—which in an orderly 
market system is likely to be the case— 
then they represent no alien elements in a 
socialist society. And there can be little 
double that they practice self-manage- 
ment. Horvat and Bajt came to the con- 
clusion that individual initiative is not 
only compatible with but is an integral 
part of a socialist system. In fact the pro- 
cess of production can be organized in- 
dividually or collectively and that is why 


Bajt talks about two forms of social own- 


ership: individual and collective. 
Agrecment about the matters mentioned 
so far is quite universal by now. Differ- 
ences in views appear when intermediate 
cases are considered. Yugoslav law makes 
it possible for artisans and inn keepers to 


employ 3-5 workers. V. Rašković (1967a, 
pp. 106-107) and many others consider 
this to be a form of exploitation, a remnant 
of the old society, something alien to the 
system but which has to be tolerated at the 
present level of development. In support 
of this view RaSkovié argues that the em- 
ployer would not hire workers if this were 
not profitable for him. It may, however, be 
argued in reply that a worker, by choosing 
an individual employer instead of a firm, 
reveals that he finds such employment 
more profitable for himself. Such a line of 
reasoning leads clearly to an impasse. To 
resolve the question whether workers may 
be hired by individual employers, and if so 
how many of them a sociological argument 
has been advanced as a criterion. As long 
as an individual employer works himself 
in the same way as his employees and has 
not become an entrepreneur merely or- 
ganizing the work of others, employees 
may be considered as (often younger) as- 
sociates in the work process, direct per- 
sonal relations of a primary group are pre- 
served and the alienation phenomena of 
wage labor relations are not present. 

Discussion of the scope and role of in- 
dividual work was invited by political 
bodies and very soon decisions were made 
following more or less the ideas expounded 
above. Individually organized production 
became a constituent part of a socialist 
economy.’ 


IV. Market and Prices 
Price Policy 


Price Policy represents an incessant 
series of attempts to control the famous 
law of value (supply and demand rela- 
tions). Its history is instructive since it 


7The private sector—which Yugoslav economists 
prefer to call “individual sector” in order to avoid 
various connotations of the attribute “private”—ac- 
counts for 29 percent of GNP and this percentage has 
not changed in the last fifteen years. 
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provides an insight into the working of 
various institutional arrangements. 

Administratively Set Prices: Immedi- 
ately after the war, with the economy al- 
most totally destroyed, there was an 
extreme scarcity of all goods. The prime 
purpose of economic policy was to prevent 
profiteering and to generate output by any 
means available. This was the period of 
“profitability at all costs” (Radulović, 
1968, p. 143). 

Prices were determined on the free mar- 
ket only for a few luxury products. Mostly 
prices were set on the basis of actual costs 
incurred and could vary from one producer 
to the other. The Price Offices would ex- 
amine each case and make the relevant 
decisions (normiranje cijena). This was not 
a very efficient procedure. Since actual 
cost was taken as given, there was no in- 
centive to economize on inputs. Wages 
were fixed, and products could always be 
sold. In order to minimize risk, producers 
tended to inflate costs in their price pro- 
posals and in order to keep prices down 
the Price Offices tended to apply linear 
reductions to proposed prices. The authori- 
ties and the businessmen began to play at 
hide-and-seek, which is so characteristic 
for an administratively controlled econ- 
omy. 

The launching of the First Five-Year 
Plan in 1947 required a system of uniform 
prices (jedinstvene cijene). Uniform prices 
were determined by the planning authori- 
ties and were expected to be rigidly stable. 
The aim was to provide a link between the 
physical and the value part of the plan, to 
have a control over the implementation of 
plans and to avoid the administrative 
costs of changing prices frequently. Prices 
were formed by adding an average rate of 
profit to average cost for a product. The 
less efficient producers had planned losses, 
the more efficient ones extra—profits; in 
both cases differences were settled with the 
budget. Through the establishment of the 


system of uniform prices, the law of value 
was considered to be subject to an efficient 
social control (Kidrič, 1948, p. 143). 

It soon became evident that uniform 
prices did not equilibrate supply and de- 
mand. There was chronic excess demand. 
Private producers (peasants and artisans) 
held a large share of the market and their 
incomes could not be easily controiled. 
Most consumer goods were rationed and 
sold at the existing uniform prices, but 
available quantities of consumer goods 
were not sufficient to satisfy the needs of 
the entire population at the lower uniform 
prices. By the end of 1947 the first quanti- 
ties of consumer goods were supplied to the 
free market at higher uniform prices (više 
jedinstvene cijene). These prices were de- 
rived from the existing uniform prices by 
applying multiplying factors varying from 
2 (for potato and beans) to 64 (for gar- 
ments). The resulting trading profit was 
absorbed by the budget. In 1948 about 45 
percent of consumer goods were supplied 
at higher uniform prices (Sefer, 1956, p. 
376). In this way, it was hoped, excess 
money incomes would be absorbed. 

In agriculture a system of compulsory 
deliveries (obavezni otkup) was applied. 
Peasants were obliged to sell most of their 
products to the state at prescribed low 
prices. For the money they obtained they 
could not buy all those industrial products 
they wanted. Thus they tried to reduce 
deliveries and substitute their own con- 
sumption for money incomes. The govern- 
ment reacted by creating a market for in- 
dustrial goods at higher uniform prices. 
Peasants reciprocated by evading com- 
pulsory deliveries and supplying more 
goods to the free peasant market, the only 
section of the market where the prices were 
equilibrating supply and demand. These 
prices tended to rise fast and so the govern- 
ment decided to substitute a carrot for the 
stick: in 1948 the government introduced 
linked prices (vezane cijene). Agricultural 
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prices were linked with industrial prices in 
. such a way as to establish the pre-war 
parity. Peasants sold their products to the 
government at lower prices and in return 
obtained coupons which enabled them to 
buy industrial products at prices that were 
about 16 percent lower than commercial 
prices (Dobrindié et al., 1951, p. 141). 

Local markets were less rigidly con- 
trolled. After 1949 local enterprises could 
in principle sell their products at com- 
mercial (higher uniform) prices. Trading 
establishments that were supplied by two 
different producers—national and local— 
were now unable to sell commodities at one 
single price. And so sliding prices (klizave 
cene) were invented. The selling price 
slides in a span determined by the lowest 
and the highest supply price. These prices 
were approved by the local authorities. 
Thus two different markets were created: 
one for enterprises that traded at lower 
and higher uniform prices, and the other 
for retail trade and population where 
prices approached free market prices. 

The system of linked prices did not work 
too well. The supply of industrial goods 
was inadequte and richer peasants began 
to speculate with coupons. In 1950 only 
some agricultural products could be sold 
at linked prices. More of the peasants’ 
products went to the free peasant market 
whose counterpart in the state sector was 
the system of sliding prices. Higher uni- 
form prices, being administratively set, 
were lagging behind the free market prices. 
Output of consumer goods was stagnating, 
even falling, while incomes were rising 
(Cobeljié, Mihajloi¢ and Djurovié, 1954, 
p. 49): (see table 4A). 

The widening gap between supply and 


demand could be controlled by administra- 
tive or economic means. The government 
chose the latter. In the transitional year of 
1951 there were eight different price cate- 
gories coexisting simultaneously (Dobrin- 
čić et al., 1951, p. 143). Sliding prices were 
superseded by higher prices for consumer 
goods. Rationing was abolished. Consumer 
goods prices were left to be regulated by 
the market while producer goods prices 
were increased one to twelve times and 
then frozen for about half a year. In 1952 
compulsory deliveries of agricultural pro- 
ducts were abolished. By the second half 
of 1952 all prices were freely formed with 
the exception of a few goods (bread, sugar, 
electric power etc.) for which ceiling prices 
were established. 

Development of the Market: The strategy 
of the 1951/1952 price reform can be 
summarized as follows: (a) a sufficiently 
large increase of prices to absorb all excess 
money incomes; (b) a sufficiently large in- 
crease of retail prices of manufactured 
consumer goods relative to agricultural 
prices to generate the capital accumula- 
tion necessary for fast growth, (c) a smaller 
increase in producer goods prices to stimu- 
late investment and the expansion of com- 
partment I (producer goods industries). 
The first two goals were achieved with re- 
markable success. As a result, industrial 
producer prices were kept stable over a 
period as long as a decade. The third 
strategy proved to be deficient and gen- 
erated a lot of trouble. 

While the general index of industrial 
producer prices was declining for almost 
three years, prices of certain raw materials 
(ferrous and nonferrous metallurgy, build- 
ing materials, wood products were rising. 


TABLE 4A 








1948 1949 1950 1951 1952 





Consumer purchasing potential 


100 128 125 245 327 


Retail trade in real terms excluding peasant trade 100 100 94 70 77 
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That is why in 1954 ceiling prices were set 
by the government for a number of raw 
materials, and in the next year the list of 
controlled intermediate goods was further 
extended. In 1955 industrial producers 
prices rose by five percent, which led to the 
creation of the Federal Price Office in the 
same year. Since then a system of admini- 
strative control of prices has been gradu- 
ally developed. The essential features of 
this control are as follows: 

1. The government sets fixed prices for 
electrical power, cigarettes, transportation 
rates, sugar, oil, salt and some other com- 
modities. 

2. The government sets ceiling prices 
for metallurgical products, coal, petroleum 
and some other goods. 

These two categories of prices are 
changed at infrequent intervals. But when 
they are changed, the change is rather 
drastic. 

3. Control on the basis of prior price 
registration is the most frequent kind of 
control. It was introduced in 1958. Pro- 
ducers intending to raise prices are obliged 
to notify the Federal Price Bureau thirty 
days beforehand. If within this period the 
FPB does not veto the price increase, it 
can be effected. The principal criteria for 
placing a product under control are: (a) 
its importance for the standard of living or 
for production costs of other products; (b) 
scarcity on the market and (c) the mo- 
nopoly position of the producer (Vukovié, 
1968). 

4. Control of trade margins is imple- 
mented by republics for wholesalers and 
by local authorities for retailers. 

5. Price freeze. This instrument was used 
only on two occasions, in 1952 and in 1965, 
during two price reforms. 

6. Agricultural prices are placed under a 
special regime. Guaranteed prices are ap- 
plied to staple food products. This means 
that the Federal Food Reserve Board is 
obliged to purchase all quantities of the 
products offered for sale and to pay 


guaranteed prices. For milk and industrial 
crops minimum prices apply. This means 
that if these products are bought at least 
the minimum prices have to be paid for 
them. An industrial crop is normally not 
grown unless the producer has a prior con- 
tract with the buyer. Prices used in such 
cases are agreed—upon prices. 

Industrial prices have been most heavily 
controlled. In the last decade this control 
was exercised over the following percen- 
tages of the value of industrial output 
(Radulovié, 1968, p. 282; Drutter, 1968, 
p. 113; Institut, 1969, p. 6): 








TABLE 5 
1958 31.2 1965 70 
1962 67.0 1966 66 
1962-65 60.0 1967 53 


1968 46 


The time series of prices, given in Table 
6 may give an idea of how efficient the 
price policy and price control were. 

After 1961 the administrative control of 
prices was increased and so was the infla- 
tionary pressure. What in fact happened? 

The most frequent form of price con- 
trol—prior price registration—could not be 
adequately applied to new products. By 
making small changes in the design of a 
product an enterprise would transform it 
into a new product and so could evade 
price control. In 1964 almost twenty five 
thousand new products were launched. 
Low and rigidly controlled prices of raw 
materials made their production unprofit- 
able and so depressed output; in agricul- 
ture prices were particularly depressed. 
That is why in 1964 prices were raised ad- 
ministratively in agriculture, the food 
processing industry, energy generation and 
nonferrous metallurgy. Next, differential 
taxation, a system of premiums and sub- 
sidies, and administrative interventions in 
foreign trade tended to preserve and even 
increase price disparities (Pertot, 1966). As 
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TABLE 6,—CHANGES IN PRICE LEVELS IN PERCENTAGES PER YEAR 








1952-1963 1964 1965 1966 1967 1968 





Producer prices in manufacturing and mining +0.9 +5 +15 +11 +2 0 


Agricultural producer prices 
Retail prices (including services) 


+8.6 +24 +43 +16 -3 —4 
+3.9 +9 +29 +23 +7 +4 





Sources: Jugoslavija 1945-1964. SGS-1969. 


a consequence individual enterprises con- 
ducted their business under highly unequal 
conditions. Producers whose prices or 
wages were lagging behind were trying to 
catch up with their neighbors. The 
Federal Price Bureau received 12,800 re- 
quests for price increases in 1961 and 
69,000 requests in 1964 (Drutter, 1968, p. 
107). But the most important reason for 
the break in price trends in 1961 lies else- 
where. Until 1961 personal incomes were 
quite efficiently controlled by fiscal and 
nonfiscal means (Trade Unions). That is 
why prices were quite stable (except in 
agriculture) and administrative controls 
relatively few (Institut, 1968b, pp. 37-41). 
In 1961 income controls were abolished, 
very soon a cost—push inflation occurred 
and, despite increasing administrative 
control, prices went up. A few years later 
the Institute of Economic Studies sug- 
gested that the Federal Price Bureau relax 
administrative price control and focus its 
attention on income control (Institut, 
1969, p. 41). The suggestion was not fol- 
lowed and instead monetary policy was 
used as the chief anti-inflationary weapon. 

By 1965 the economy was ripe for an- 
other radical price reform. In March 
prices were frozen and a tax reform carried 
out. Various subsidies were drastically re- 
duced and the tax burden of enterprises 
alleviated. In the next few months a new 
price structure was prepared. In July the 
dinar was devalued; new prices were intro- 
duced and frozen. Relative prices of cer- 
tain raw materials, intermediate goods 
(electric power, petroleum, ferrous and 


nonferrous ores and metals, chemicals, 
timber products and agricultural prod- 
ucts) and transportation services were 
substantially increased. World prices (as 
registered in exports or imports) were 
taken as a basis for the new price structure. 
This was to make possible a rapid integra- 
tion of the Yugoslav economy into the 
world economy. World prices were cor- 
rected upwards or downwards by taking 
into account capital accumulation needs of 
various industries and other specific pur- 
poses. A new customs tariff was to iron out 
these differences. 

The price stabilization proceeded rather 
slowly, as can be seen from Table 6. The 
lifting of price controls went even slower. 
In 1968 prices looked stabilized, but al- 
most one half of industrial prices were still 
under control. Disparities between con- 
trolled and uncontrolled prices began to 
emerge. The output of certain industries 
tended to become depressed. In 1969 prices 
began to rise again. The experience of 1964 
seems to have been repeated. The reform 
of 1965 eliminated the worst price dis- 
parities, but subsequent price controls 
created new ones. The price game seems 
far from being successfully completed. 

There has been a lively discussion about 
the appropriate pricing system for a labor 
managed economy. This discussion hardly 
touched the classical controversy on mar- 
ginal cost versus full cost pricing. Since 
marginal cost pricing requires government 
intervention, the lack of interest in this 
procedure among Yugoslav economists is 
understandable. On a more theoretical 
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level it was pointed out that allocational 
efficiency—as represented by marginal 
cost pricing—is inferior to growth effi- 
ciency—as represented by full cost pricing 
which makes possible the business auton- 
omy of an enterprise (Horvat, 1964, Ch. 
2). 

The price debate was centered around 
the problem of how the price is to be 
formed. It started in 1950 when Kidrié 
opted for the “value price” (1950b). In his 
last writing in 1952 the late Kidrié de- 
scribed the value price as the one con- 
sisting of costs of production (including 
wages) and accumulation (gross profits) 
calculated as proportional to wages. These 
prices were actually tried out in 1953 and 
1954. Kidrič compared the rate of accumu- 
lation principle with the traditional av- 
erage rate of profit principle (profit pro- 
portional to capital invested is character- 
istic of Marx’s price of production) and 
came to the conclusion that only the 
former was appropriate for a labor man- 
aged economy. In his view the average 
rate of profit principle “represents a con- 
tradiction to socialist planned management 
of the economy,” and leads to “a kind of 
cooperative capitalism” (Kidrié, 1952 pp. 
42, 46). A decade later M. Todorovit— 
who was to become the secretary of the 
League of Communists—came to the op- 
posite conclusion. He maintained that in a 
system of commodity production, includ- 
ing its socialist variety, in which fixed 
capital is used, prices must take the form 
of prices of production. Since capital is 
socially owned and production is planned, 
the use of prices of production cannot lead 
to the same consequences as in a laissez 
jaire framework of liberal capitalism. 
(Todorovié, 1965, pp. 60, 65, 78). 

Strange as it may sound, there is no 
basic disagreement between Kidrič and 
Todorovié. The difference between their 
views primarily reflects the difference in 
the degree of economic sophistication. In 


1952 Kidrié’s view was commonly ac- 
cepted—by Todorovié as well—while to- 
day hardly anybody would be prepared to 
support it. Todorovié’s theory of the spe- 
cific price of production (specific because 
social planning is one of its basic ingre- 
dients) as an equilibrium price in the 
Yugoslav setting has been accepted by a 
certain number of economists—Z. Pjanić, 
V. Rakić, Maksimović (Institut, 1968)— 
but by no means by all. In a heated debate 
in Sarajevo in 1964 another group of 
economists—Korač, Sirotkovic, Dabčević, 
T. VlaSkalié—expounded the theory of 
‘income price” (Savjetovanje, 1964). In 
their view the Yugoslav enterprise maxi- 
mizes income in relation to suitably de- 
fined inputs. Other economists were busy 
inventing new types of prices: gravita- 
tional (Mesarić, 1965), normal, actual, 
social reproduction price (Cerne, 1966, p. 
233), etc. Radulovié was able to describe 
six different price theories of this sort 
(1968, pp. 299—326). 

Price theory is closely linked to distribu- 
tion theory which we shall consider in the 
next chapter. 


Distribution Policy 


It is not conventional to talk about dis- 
tribution policy. One is accustomed to 
speak about wages policy and distribution 
theory. However, as we proceed, it will be- 
come evident that in the Yugoslav setting 
distribution policy is also a meaningful 
concept. 

Wages Policy: In the administrative 
period 1945-1952 workers were govern- 
ment employees classified in a certain 
number of salary categories according to 
their skills. Directorates set work norms 
whose overfulfillment brought an increase 
in pay. Managerial personnel would get 
premiums for the fulfillment of the govern- 
ment plan. The salary span was 1:3.5 
(Tomic, 1968, p. 6), as compared with 1:16 
before the war (Bilandžić, 1967, p. 56). 
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The lack of material incentives was com- 
pensated for by moral incentives such as 
public praise, the trophy—flag, the title of 
shock worker or of innovator. In the post- 
revolutionary atmosphere these incentives 
were very powerful. 

After several years the lack of material 
incentives became a serious obstacle to 
efficient production. Due to post-war 
scarcities and to an egalitarian ideology, 
by 1953 the salaries of office employees in 
industry had been reduced by one third 
and of civil servants by one half relative to 
workers’ wages and compared with the 
prewar levels (Berkovié, 1969, p. 81). 
Non-wage income “fringe” benefits) was 
higher than wage income. Since 1952 both 
trends have been reversed. Trade Unions 
advocated higher skill differentials. Econ- 
omists (Bajt, 1956) urged an increase in 
the share of discretionary income (income 
after taxes and contributions left to free 
disposal of an enterprise) in order to in- 
crease productivity. Wachtel finds that in- 
terskill differentials increased until 1961 
and then began to fall. The average income 
span between the highest and the lowest 
paid job is now 1:4 (Berkovié, 1969, p. 82). 
M. Jankovié estimates that wage income 
increased to 65 percent of total workers’ 
income in 1956 and to 73 percent of total 
income in 1967 (1968, p. 159). The idea 
was to leave to the market the job of de- 
termining the appropriate income dif- 
ferentials and to stimulate efficiency by 
increasing the discretionary part of work- 
ers’ income. The latter was also thought 
necessary in order to curb centralist dis- 
tribution of income. 

Since 1952 it has been the task of work- 
ers’ councils to determine wage differen- 
tials and work incentives. The distribution 
of income between the enterprise and the 
community was settled in a very simple 
way. On the basis of the social plan, the 
expected income of the enterprise and the 
corresponding wage bill were determined. 


The difference between gross income (de- 
preciation excluded) and wages was called 
accumulation and funds (AF). The ratio 
between AF and wages was called the rate 
of accumulation and funds. This rate was 
applied to actual gross income earned in 
order to derive wages. It was mentioned in 
section 10 that the AF rate was considered 
an appropriate socialist substitute for the 
rate of profit, and that was its theoretical 
justification; whatever the merit of that 
argument, the practical effects were good. 
The AF rate helped to bridge the institu- 
tional gap between complete administra- 
tive control and a relative autonomy of the 
enterprise. It also induced workers to 
economize on labor. In 1953 employment 
in manufacturing and mining increased by 
5 percent, and labor productivity by 6.2 
percent. In 1954, when the AF system was 
abandoned, employment increased by 13 
percent and labor productivity slightly 
fell. 

The AF rates were, of course, not uni- 
form. The 1952 plan envisaged a rate of 19 
for agriculture and another of 582 for 
manufacturing and mining. This difference 
reflected the already described goals of 
price policy : industrial prices were inflated 
in order to facilitate the collection of in- 
vestment resources. However, even within 
manufacturing different industries had. 
widely different rates. In industries with 
high rates there was no incentive to reduce 
costs. Since the rates could not be es- 
tablished very precisely, some collectives 
began to earn high wages. The government 
reacted by introducing a tax on “the sur- 
plus wage fund” (the difference between 
the standardized and the achieved wage 
bill). Since the standardized wage bill was 
the product of an average wage rate and 
the number of employed, the enterprise 
increased employment—often fictitiously 
—of less skilled workers in order to reduce 
the tax basis. The government reacted by 
differentiating taxation according to skill 
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categories. Enterprises countered by arti- 
ficially changing the skill structure, de- 
claring their workers to have higher skill. 

The AF rates were clearly a not very re- 
fined instrument of economic policy. They 
were introduced in the belief that they 
could be standardized for all enterprises 
within an industry group. Soon, however, 
individual rates had to be prescribed for 
each particular enterprise. This implied 
direct administrative interventions which 
were at variance with the basic intentions 
of the new system. In 1954 the AF system 
was replaced by a system called ‘account- 
ing wages,” which lasted for the next 
three years. 

Yugoslav economists had been com- 
plaining for some time that in their eco- 
nomic calculus enterprises do not consider 
capital services as a cost item (Lipovec, 
1954, p. 142). That was a natural result of 
the fact that capital was given to enter- 
prises free of charge. This practice was dis- 
continued in 1954 when a capital tax of 6 
percent was introduced. This tax was 
considered as a price for the socially owned 
capital and was also levied on capital in- 
vested from enterprise funds. Apart from 
that, the enterprise was obliged to pay 
normal interest rates on credits granted by 
the bank. Also the profit and turnover 
taxes were introduced, the latter becoming 
the chief instrument of accumulation. In 
this way instruments of economic policy 
became more varied and more flexible. 

The new system implied a division of 
the wage fund into two components: ac- 
counting wages and wages out of profit. 
Accounting wages were derived by apply- 
ing prescribed wage rates to skill categories 
taking into account actual working time. 
Again skills were fictitiously increased. 
Working time as a basis of accounting led 
to a disregard of work norms. The next 
year “wage schedules” (tarifni pravilnik) 
were introduced. Wage rates were deter- 
mined by the social plan. Wage schedules 


of individual enterprises represented a kind 
of collective agreement between the enter- 
prise and the Trade Union and local gov- 
ernment (Tomić, 1968, p: 11). Differential 
efficiency was accounted for, and a part of 
profit was used as a premium for improve- 
ments of quality, reduction of costs etc. 
Since profit was taxed at 50 percent, enter- 
prises tried to reduce profit by increasing 
wage rates and reducing norms. The 
government commissions for wages were 
unable to prevent this from happening. 

In 1957 the First Congress of Workers’ 
Councils was held. The Congress asked 
that the autonomy of the enterprise be 
widened. This primarily implied greater 
independence in income distribution. The 
division of income into wages and profit 
was considered inappropriate and remi- 
niscent of wage—labor relations. In order to 
meet these demands, in 1958 the income 
distribution system was changed and a 
compromise reached. The wage schedules 
remained and were still subject to ap- 
proval of local authorities and trade 
unions. The enterprise income was treated 
as one single whole and was distributed by 
workers’ councils into wages and contribu- 
tions to various funds. The difference 
between income and accounting wages 
(called minimum personal income) was 
progressively taxed. The wages in excess of 
the basic pay were also progressively taxed 
(Pejovich, 1966, pp. 98-99). 

Progressive taxation was very much re- 
sented. And so was the outside tutorship 
as far as wage differentials were concerned. 
In 1961 both were abolished. Workers’ 
councils became completely independent 
in determining wage rates and distributing 
income. Progressive taxation was replaced 
by a flat 15 percent levied on income. In 
1965 even this tax was abolished. 

Changes in wages policy implied drastic 
changes in relative factor shares. If we 
divide value added into gross wages (wages 
and taxes levied on wages) and gross 
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rentals (depreciation, interest, net profit 
and taxes levied on capital), the percent- 
age share of the latter in manufacturing 
and mining varied as follows (Horvat, 
1969b, p. 41): 








TABLE 7 
1952 10% 1961 54% 
1953 11% 1963 53% 
1955 74% 1964 50% 
1957 71% 1965 48% 
1959 67% 1966 46% 
1960 62% 1967 45% 





Percentage shares of gross wages repre- 
sent, of course, complements to 100% of 
the figures quoted for rentals. In the AF 
system depreciation was the only capital 
cost. The introduction of profit and capital 
tax in the system of accounting wages in- 
creasedcapital cost drastically. The grad- 
ual reduction and final elimination of profit 
taxes, which implied a relative increase in 
wage tax, reduced the share of gross rental 
to somewhat more than one half of the 
value added. On these changes price 
changes were superimposed. The increase 
of food and services prices after 1960 in- 
creased nominal wages; the abolition of 
various subsidies at the same time and in 
particular after 1964 made possible a re- 
duction in taxation which to a certain ex- 
tent offset the effect of wage increases. The 
next effect was to lower the share of gross 
rental below 50 percent. The adaptation of 
an enterprise to these changes required 
an extraordinary effort on the part of the 
management. But enterprises did react. 
Simultaneously with increased capital 
charges the capital coefficient (the ratio of 
gross fixed capital to gross material prod- 
uct) in manufacturing and mining fell 
from 3.6 in 1955 to 2.5 in 1964 (Horvat, 
1969b, p. 51). If enterprises are market 
oriented and if the production function is 
linear homogeneous (which proved to be 
an acceptable approximation), the elastic- 


ity of output with respect to capital in the 
last decade must lie somewhere in the re- 
gion 0.45 to 0.62. The actual elasticity co- 
efficient turns out to be 0.48. This is taken 
as one indication that the economy is fol- 
lowing market rules (Horvat, 1969b, p. 
42). 

While wage systems with wage sche- 
dules and progressive taxation were ap- 
plied, real wages lagged behind productiv- 
ity increases and producer prices were 
stable. From 1958 on real wages began to 
increase faster than labor productivity, 
and the discrepancy between the two series 
was widened particularly in the cyclical 
trough in 1961/62 and after 1964 (Popov, 
1968, p. 627). The peculiar movements of 
prices that followed were considered in the 
section on Price Policy. Another peculiar- 
ity was established by Wachtel: inter- 
industry wage differentials continued to 
increase, and interindustry wage structure 
appeared as a function of average pro- 
ductivity which explained 80 percent of the 
variance (Wachtel, 1969, pp. 151, 175). 
Popov found a high correlation between 
the rate of growth of industrial output and 
the productivity of labor (r= 0.86) (Popov, 
1968, p. 622). If all these bits of informa- 
tion are put together, the following inter- 
pretation begins to emerge. 

Trade Unions announced the principle: 
wages should increase proportionally to 
the productivity. The principle was widely 
accepted, and it is a sound principle when 
applied to the economy as a whole. If 
applied to individual enterprises, it gen- 
erates great trouble. In a rapidly growing 
economy various industries expand at 
widely different rates (petroleum industry 
at 19.2 percent, tobacco industry at 5.1 
percent per annum in the period 1952- 
1966). Thus rates of growth of labor pro- 
ductivity are bound to differ very much 
(11.7 percent and 1.2 percent respectively). 
Thus wages must differ and differentials 
must increase in time (money wage rates 
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increased 12.8 times in the petroleum in- 
dustry and 8.3 times in the tobacco indus- 
try in 1952-1966) (Popov, 1968, p. 630). 
Kovaé found that in 1966 wage rates for 
the same category cf skill in the highest 
paid and the lowest paid industry group 
were related as 2:1 (1968, pp. 130-33). All 
this is, of course, in flagrant contradiction 
to the principle of distribution according 
to work. That is why Bajt remarked that 
the principle of remuneration according to 
productivity actually denied the principle 
of remuneration according to work per- 
formed (1967b, p. 363). Deviations of 
productivity income from labor income 
have been analyzed by the present author. 
They represent (after deductions for other 
facto costs) a form of rent which I call the 
rent of technological progress (Horvat, 
1962b). The faster the rate of growth, the 
more important this rent becomes. 

Rašković (1967b, p. 230) and others 
suggested that the principle of distribution 
according to work be replaced by a more 
appropriate princip:e ‘according to the re- 
sults of work.” It is not the process of work 
as such but its results that have to be re- 
warded. Rašković noted that grossly im- 
perfect markets in Yugoslavia meant ex- 
ploitation of one group of collectives by 
another, more privileged, group (1967b, 
p. 218). 

The meaning of the principle, “accord- 
ing to the results of work” has been 
stretched by Sefer in a rather curious 
fashion. Sefer notes that in developed 
capitalist countries free market wage de- 
termination has been replaced more and 
more by a policy of “equal pay for equal 
work.” He feels that such a policy is in- 
applicable in Yugoslavia because workers 
bear business risks, i.e., they share in both 
profits and losses. Work cannot be re- 
munerated automatically; it has to be 
socially recognized, which happens at the 
market where the exchange determines the 
result of work. The principle “equal pay 


3} 


for equal work” could be implemented 
only in a system of state ownership and 
state management of the economy (Sefer, 
1968b, pp. 74-75). Thus Sefer, Koraé and 
a certain number of others in fact argue 
that the principle, considered Marxian, 
can be implemented in a capitalist and 
étatist setting, but not in a self-govern- 
ment system. The fallacies of this laissez 
Jaire reasoning are obvious: market im- 
perfection provides no criteria for the social 
recognition of somebody’s work; the re- 
distributive effects of market imperfec- 
tions can be eliminated also by means 
other than the étatiste ones. 

Other Issues: On income differentials due 
to technological and other rents, differen- 
tials due to variable entrepreneurial abil- 
ities of various working collectives are 
superimposed. Sefer quotes data for Bel- 
grade enterprises in 1967 when the same 
jobs in various enterprises were paid rates 
as different as 1:3 or 1:4 (1968a, p. 434). 
It is clear that such extreme differences 
generate enormous inflationary pressure. 
There is also an additional consequence. 
Capital intensive enterprises are able to 
improve their personal income position by 
distributing a part of profit in wages. That 
is why wage rates are positively correlated 
with capital intensity. Yet, if profits tend 
to be reduced, enterprises become more 
and more dependent on outside sources for 
financing their investment. This generates 
new difficulties which we will consider in 
the section on Banking and Monetary 
Policy. 

Apart from technological rent, the classi- 
cal forms of rent were both discussed in 
the literature and applied in practice 
(Bakarić, 1950; Horvat, 1953). Agricul- 
tural rent is absorbed, in principle, through 
taxation according to cadastral revenue. 
Mining rent represented a separate item 
of income of mines and crude oil producers 
for several years. However, it was deter- 
mined in a rather arbitrary way and gen- 
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erated regional differences. Consequently, 
it was resented by the enterprises and was 
eventually abolished. All urban land be- 
longs to communes and urban rent is used 
to finance communal investment. 

J. Dirlam, an American student of 
Yugoslav economic affairs, points out that 
the Yugoslav system can be viewed as one 
in which labor employs capital, instead of 
a system in which capital employs labor as 
is the case under capitalism. The social 
ownership of capital requires a somewhat 
different approach to capital charges in the 
labor-managed enterprise as compared 
with its capitalist counterpart. The floor 
and not the ceiling is set for depreciation 
rates. Profits need not be taxed and instead 
payroll taxes are suggested (Institut, 
1968b). A tax on capital is primarily an 
instrument for allocating resources and 
not necessarily a device for collecting 
revenue for the government. The revenue 
from capital taxation has been used by the 
government to finance major investment 
projects and also to finance the Fund for 
underdeveloped regions. Resentment 
against these redistributive activities of 
the Federal Government has been grow- 
ing, and recently a political decision has 
been made to abolish the capital tax. Many 
economists disagree with this decision. 
Some argue that the abolition of capital 
tax, which represents the price for the use 
of social capital, will initiate a transforma- 
tion of social ownership into collective 
ownership. D. Gorupić and J. Perišin 
argue that the price of a product should 
contain an element of growth (1965, p. 
124). This is to be achieved if accumulation 
is determined by the social plan in the form 
of interest on capital used. But this money 
must not be expropriated by the state; it 
ought to remain in the enterprise ear- 
marked for investment. Thus this internal 
interest is to be treated in the same way as 
depreciation. In order to cope with busi- 
ness fluctuations, minimal depreciation 


cum accumulation must be determined in 
a cumulative fashion (Gorupié, 1968, pp. 
12, 13). Lavrač maintains that the accu- 
mulation—protecting interest rate may be 
differentiated according to industries and 
regions (1968). S. Popovié suggests that 
the compensation for the use of social 
capital will provide the bulk of develop- 
ment resources. After all factors of pro- 
duction, except labor, are paid their 
shares, the remaining net income is to be 
distributed among workers. Additional 
accumulation can be derived only from 
this private income, which means that 
workers remain owners of that part of 
capital (S. Popovié, 1968). Similar is the 
position of Cerne who maintains that the 
participation of workers with their own 
means in the development of the enter- 
prise—which implies receiving adequate 
interest or dividends—would stimulate 
rational behavior of workers and manage- 
ment bodies (1967a, p. 21). On the other 
hand, Samardžija argues that this is both 
economically irrelevant and socially dan- 
gerous. Contemporary shareholders par- 
ticipate in the profits of their corporations 
with only small percentages that accrue to 
dividends. And attempts to make workers 
co-owners must end in the establishment 
of a separate group of owners of means of 
production within the society (Samard- 
Zija, 1968, pp. 145, 303). — 

We have thus reached the point at 
which the general principles of an adequate 
distribution policy may be discussed. 
There Seems to be considerable agreement 
on two issues. (1) As great a part of income 
generated as possible should remain under 
the direct control of the working collective. 
(2) Only labor income should be distrib- 
uted in wages. These two principles imply 
a sharp division of income into two com- 
ponents: labor income appropriated by in- 
dividual workers and nonlabor income be- 
longing to the society but remaining under 
the control of the working collective and 
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used exclusively for investment purposes. 

In order to be able to divide net income 
into its labor and nonlabor parts, we need 
a theory of factors cf production. In this 
respect Bajt follows the traditional ap- 
proach and defines actors of production 
as sources of productive services. He enu- 
merates five such sources: labor, entre- 
preneurship, invention, land and capital 
(1967b, p. 351). The first three generate 
labor income, although normally a small 
proportion of income from inventions is 
appropriated by inventors. This theory 
leads Bajt into difficulties when he has to 
explain monopoly income. He then argues 
that in a market economy monopoly par- 
ticipates in income; monopoly does not 
add to output but only adds to income of 
all factors (1967b, p. 357). 

In order to avoid the shortcomings of 
the traditional theory, the present author 
defines factors of production as types of 
forces that influence the generation of out- 
put. Factors have to be priced in such a 
way as to lead to an optimal allocation of 
resources. The latter means achieving 
maximum output from given resources or 
minimum input of resources for a given 
output. There are four factors: labor, en- 
trepreneurship, capital and monopoly. The 
first two generate labor income (wages and 
profit), the latter two generate non-labor 
income (interest and rent). Creative work 
and organizational work as well as routine 
work generate labor income. The income 
due to the activities of the work collective 
as a whole represents entrepreneurial in- 
come. Capital services are priced in the 
usual way and have already been discussed. 
A few more words need to be said about 
the morphology of rent. Rent is the price 
of monopoly in the sense that it represents 
the surplus over the minimum supply 
price of resources. Land rent appears in 
three forms described by Marx (differ- 
ential rent I and II and absolute rent), 
then there is mining rent and a somewhat 


special urban rent. The rent of techno- 
logical progress—due to the fact that cer- 
tain industries expand faster and enjoy 
economies of scale effects, or participate 
more in general technological advance, or 
both—has already been described. Bajt 
adds the rent from market monopoly, 
which he describes as a situation when the 
selling prices are above normal and the 
buying prices are below normal (Bajt, 
1962, p. 93). After land, natural resources, 
technology and market monopolies are 
accounted for, the remaining part is a 
monopoly in the narrower sense. Except 
for the last, the prices of the other monop- 
oly factors may be in principle determined 
either by the market mechanism (land and 
mines) or by economic analysis (tech- 
nology and market). As far as the latter is 
concerned, progressive taxation may in 
practice prove a more efficient procedure. 
If taxes are designed in such a way as to be 
generally considered as just, they will not 
affect the supply of resources and this is 
how in fact we defined rent (Horvat, 1964, 
ch. 3, 4, 6). 

Actual business practice and legislative 
measures do not quite follow the principles 
discussed above. The productivity-wage 
practice leads to an appropriation of a con- 
siderable part of non—labor income. The 
same consequences follow from the facts 
that mining rent is included in undiffer- 
entiated income and that there is no pro- 
gressive taxation. In 1968 the new law on 
the distribution of income in the enter- 
prises included income from capital in- 
vested in other enterprises in the undif- 
ferentiated income of the collective—in- 
vestor. P. Jurković promptly called that a 
rather dubious theoretical solution (1969, 
p. 50). In general, the distribution of in- 
come according to the work performed is 
still a goal to be reached. 


Foreign Trade Policy 
Background: The pre-war trade struc- 
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ture was rather simple. Food and other 
agricultural products represented about 
one half of total Yugoslav exports. One 
fifth of exports consisted of wood and al- 


_ most an additional fifth of non-ferrous 


ores and metals (Dobrinčić et al., 1951, p. 
408; Fabinc et al; 1968a, p. 144). Thus close 
to ninety percent of export earnings were 
provided by these three sectors producing 
raw materials and semi~manufactured 
goods. Immediately after the war the de- 
velopment strategy consisted in (1) ex- 
panding the exploitation of natural re- 
sources in these three sectors and (2) in 
using the export proceeds to finance im- 
ports of equipment and other producer 
goods. It was also expected that (3) the 
Soviet Union would provide great help 
in speeding up economic development. The 
second part of the program was carried 
out successfully, the share of consumer 
. goods in imports was reduced from 22 per- 
cent before the war to only 11 percent in 
the period 1947-1951 (Cehovin, 1960, p. 
59). The first and the third parts encoun- 
tered unexpected difficulties. 

Due to a decline of per capita agricul- 
tural production and rapid industrializa- 





tent left unpaid, in particular by Western 
Germany and Hungary. Immediately after 
the war about 75 percent of foreign trade 
was conducted with the Soviet Union and 
her East European allies. In 1947-1948 the 
trade shares with these countries were 
stabilized around 50 percent in exports and 
42 percent in imports. In the middle of 
1948 the ominous Resolution of the Com- 
inform meant the end of good relations. By 
1949 the Soviet group reduced the trade to 
one-third and in 1950 it was cancelled al- 
together. The Soviet Union and her allies 
applied a total boycott to all relations 
with Yugoslavia. 

Thus the country was cut off from the 
East completely. It was separated from 
the West as well, as it did not enjoy the 
facilities mutually provided by western 
countries to each other. It was not included 
in the Marshall Plan; it remained outside 
GATT. In short it was isolated in a 
hostile world. The five-year industrializa- 
tion plan—imbued with so many hopes— 
had only been initiated, when suddenly 
the contracts were broken, and supplies of 
equipment and materials ceased to arrive. 
Trade was declining: 


TABLE 8 








1948 1949 1950 1951 


1953 1954 1955 1956 1965 





Exports 100 79 74 64 
Imports 100 95 86 114 


80 102 99 122 328 
106 103 130 142 311 





Sources: Jugoslavija 1945-1964, p. 77: SGJ-1959, p. 121. 





tion, agricultural export surpluses were re- 
duced and so was the total volume of ex- 
ports. It soon became fashionable to ex- 
plore the question whether Yugoslavia 
was not becoming a permanent net im- 
porter of agricultural products (Srdar, 
1953). The nationalization of foreign prop- 
erty imposed a new burden on the balance 
of payments. On the other hand, repara- 
tions for war damages were to a large ex- 


Foreign exchange reserves dropped from 
43 percent of the value of imports in 1937 
to 12 percent in 1948 and to 4 percent in 
1952 (Mrkušic, 1963, p. 186). Personal con- 
sumption was declining. Defense expendi- 
tures amounted to twenty percent of na- 
tional income. Two severe droughts, on in 
1950 and the other in 1952, proved unex- 
pected allies of the Cominform and reduced 
agricultural output to 25 percent below the 
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pre-war average. The situation looked 
hopeless. That is why Stalin expected sur- 
render. 

Yet this nation was not accustomed to 
surrender; it was more at home in fighting 
back. And it did so, for the first two years 
struggling practically alone. Investment 
plans were changed, trade was channelled 
towards the West, even the economic sys- 
tem was changed. From 1951 on, foreign 
economic aid began to flow, mostly from 
the United States. It consisted primarily of 
food, raw materials and military supplies. 
The aid amounted to 38 percent of total 
imports in 1951, and over the next decade 
was gradually reduced to zero. 

The crisis was soon overcome and the 
economy entered a period of unprec- 
edented growth. The effects of the heavy 
capital investment of the First Five-Year 
Plan began to materialize in rapid ex- 
pansion of industrial output. The new 
agricultural policy soon generated phe- 
nomenal growth of agricultural output. 
Exports were catching up with imports. 
In 1954 the first trade contacts were es- 
tablished with the East European coun- 
tries. After the conciliatory visit of Pre- 
mier Khruschev to Belgrade in 1955, nor- 
mal trade relations were established and 
so a precious outlet for increasing exports 
was found (Obradovié, 1962, p. 40). In 
the decade that followed, exports increased 
3.3 times, i.e., at a rate twice as high as in 
the world as a whole. 

These developments were too good to 
last long. In 1957 the Common Market 
was born in Rome. Two years later EFTA 
was created in Stockholm. Practically all 
West European countries became mem- 
bers of the one or the other trading group. 
East European countries belonged to 
COMECON, created in 1949, but actually 
operating since 1954. Yugoslavia found 
herself isolated again. At first it did not 
matter too much. But gradually intrazonal 
trade in all three areas began to increase 


rapidly and to depress trade with third 
parties. This was true in particular for the 
Common Market, the most important 
trading partner of Yugoslavia. Common 
Market countries account for 30 percent 
of Yugoslav exports, 38 percent of im- 
ports and two-thirds of financial transac- 
tions. What makes this trade so vulner- 
able is the fact that between one third and 
half of Yugoslav exports to Common 
Market countries consists of agricultural 
products. Regular and variable import 
tariffs in the Common Market amount on 
the average to 50 percent of the Yugoslav 
export prices, for beef even to 60-70 per- 
cent, which clearly cannot encourage ex- 
ports. Variable protection rates, when first 
announced to GATT, were said to be an ` 
exceptional instrument, the customs tariff 
remaining the basic one. In fact, however, 
variable rates amount to 2.5 times the 
regular tariff, they are changed daily, 
weekly or quarterly and represent a per- 
manent instrument of total protection 
(Žiberna, 1969; Mitić, 1969). 

Yugoslavia reacted to the new situation 
by trying to increase her trade with the 
developing countries. This attempt met 
with a limited success. Imports from de- 
veloping countries increased to a maximum 
of 14.1 percent of Yugoslav imports in 
1964 and there has been a permanent 
balance of payments surplus with these 
countries (Pelicon, 1968). Next, close re- 
lations were established with GATT. At 
first an observer, Yugoslavia became an 
associated member of GATT in 1959 when 
she also enacted the Customs Law. In 
1961 a temporary customs tariff was pro- 
duced and next year Yugoslavia became a 
temporary member of GATT. In 1965 a 
new, permanent customs tariff was en- 
acted, and a year later full membership 
was granted by GATT. 

COMECON was also approached. Its 
members absorb almost one third of 
Yugoslav trade. In 1964 Yugoslavia be- 
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came an observer in COMECON. With 
the Common Market special agreements 
are negotiated. 

India and the United Arab Republic 
account for one third of Yugoslav trade 
with developing countries. In 1966 the 
heads of the three countries initiated a 
scheme which became known as Tripartite 
Co-operation. The agreement, ratified in 
1968, comprised 500 products to which 
preferential rates of 50 percent became 
applicable, and envisaged also industrial 
co-operation. It was also suggested—this 
time by economists and not be politicians 
(Bilandžić, 1967, p. 33)—-that a Danubian 
trading area be formed. If that had proved 
possible, it was hoped that the area could 
have been extended North and South. The 
occupation of Czechoslovakia rendered 
that idea utopian for the time being. 

Attempts to develop economic relations 
with as many countries as possible and the 
foreign policy of an uncommitted nation 
enabled Yugoslavia to establish trade with 
120 countries. Trade is not only geo- 
graphically dispersed, it is also diversified 
in terms of products exchanged. As a result 
a theory of “‘capillary trade” emerged. V. 
Pertot argues that small quantities reduce 
marketing difficulties, and S. Obradovié 
adds that highly diversified trade reduces 
risks of business fluctuations. Empirical 
research lends some support to this hy- 
pothesis. P. Mihajlović finds that the con- 
centrated pre-war export was very much 
dependent on external business fluctua- 
tions, while no such dependence appears to 
exist after the war (Mihajlovié and Tano- 
vié, 1959, p. 77). Capillary trade also has 
its drawbacks. Obradovié points out that 
it increases marketing costs and quotes ap- 
provingly Bičanić, who maintains that ex- 
port concentration is a precondition for a 
permanent export position on the world 
market (Obradovié, 1962). 

Fast growth after 1955 led to profound 
structural changes. The share of exports of 


commodities and services in social product 
increased from about 13 to about 20 per- 
cent. The Yugoslav share in world trade 
doubled, but being still less than one per- 
cent, provides a justification for the ca- 
pillarity theory. The share of those three 
traditional natural resource sectors in ex- 
ports has been reduced from 90 to 50 per- 
cent (Fabinc ef al., 1968a, p. 144). Raw 
materials and manufactured goods changed 
their places in the structure of exports 
(Guzina, 1950:6 in 1939 to 13:50 in 1968). 
The once self-sufficient peasant economy 
is now only a matter of historical interest. 
It has been replaced by a relatively open 
industrialized economy participating ac- 
tively in development of the world market. 

Prologue: Rigid central planning in the 
period 1945-1951 implied a state monopoly 
in foreign trade. The domestic market was 
completely cut off from the outside world. 
The rate of exchange was just an account- 
ing device without economic meaning. Ex- 
port and import trade were conducted at 
prescribed domestic prices. The Fund for 
Price Equalization, created in 1946, com- 
pensated exporters for the differences be- 
tween the domestic and export prices. 
Each transaction implied a separate foreign 
exchange rate. That was consistent with 
the principle of profitability at all cost 
applied in the home market. Exporters 
were obliged to surrender their foreign 
exchange proceeds to the National Bank 
which, in turn, supplied importers with 
what they needed. Foreign trade enter- 
prises acted as agents for the Ministry of 
Foreign Trade and were obliged to imple- 
ment import and export plans. Plans were 
defined in physical terms and so traders 
were not interested in prices and other 
trading conditions. The system was simple 
and consistent, but not very efficient. Yet, 
in the turbulent post-war years it did the 
job it was designed for. 

The most important event in those years 
was the Cominform economic boycott. At 
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that time details about operations of mixed 
Soviet-Yugoslav companies became pub- 
licly known and stirred great indignation. 
A certain number of these companies were 
created with a proclaimed aim of helping 
to develop the country. Capital was in- 
vested in even shares, profit was divided 
evenly, the Russians appointed their own 
people as general managers, insisted on 
preferential treatment and objected to 
Yugoslav financial control. All this re- 
minded people too much of their pre-war 
experience with foreign capital and mixed 
companies were gradually liquidated. But 
the problem was more complex than that; 
economic relations among socialist coun- 
tries were at stake. 

In an interesting 1949 article M. Popo- 
vić, then a member of the government and 
now the President of the Federal Assem- 
bly, explained the position that had been 
taken (1949). If a less developed and more 
developed country meet in the world 
market, they will exchange commodities 
with different labor contents. The more 
productive country will get back more 
labor than it gives away. This implies ex- 
ploitation. Further, if in mixed companies 
profit is divided according to capital in- 
vested, a principle of distribution alien to 
socialism is introduced and as a result 
exploitation appears in yet another form. 
“According to socialist principles”—said 
Popovié—‘‘the entire surplus value, i.e., 
the entire profit obtained by the society 
after it had sold the commodity in the 
world market, belongs to the proletariat 
which has created that value...” (1949, 
p. 108). 

To such theories, and not quite unex- 
pectedly, Russian negotiators reacted 
rather Jaconically: ‘“Torgovlja—torgovlja, 
a druzba—druzba” (trade is trade and 
friendship is friendship). But for Yugo- 
slavia, then a year or two after the Revolu- 
tion, socialism meant immensely more than 
trade; to put the two on an equal footing 


was profoundly shocking. Economic rela- 
tions among socialist countries were seen 
as similar to the relations of the various 
regions within one country. Developed 
socialist countries had an obligation to 
grant aid to the less developed ones in 
order to speed up their growth and enable 
them to reach the same level of develop- 
ment in the shortest possible time (Obrad- 
ovié, 1962, p. 39; M. Popović, 1949, p. 70). 

These were not abstract ideas; they were 
applied in relation to Albania. Yugoslav 
and Albanian partisans fought together 
during the war and relations between the 
two countries were very close. As a more 
developed country, Yugoslavia sent ex- 
perts and material supplies to Albania. 
Tariffs were abolished and monetary units 
were given the same nominal value. At- 
tempts to design a single system of prices 
failed because productivity differences be- 
tween the two countries were too great. 
But they then continued to trade at their 
internal prices which meant that Albania 
exported at Albanian prices and imported 
at Yugoslav prices (the latter were some- 
what lower than the Albanian on the aver- 
age). In this substitution of world market 
prices by respective domestic prices. Popo- 
vié saw the elimination of the exploitation 
characteristic of the world market mech- 
anism (M. Popovié, 1949, p. 128). In fact, 
however, this conclusion does not neces- 
sarily follow. To find out whether and how 
much Albania gained, one would have to 
calculate the entire trade in Albanian, 
Yugoslav and world prices and compare 
the value aggregates. And in order to make 
exchange equivalent in labor terms one 
would have to apply input-output anal- 
ysis. Another policy measure had much 
more obvious implications. Albania was 
granted interest-free loans for an unspeci- 
fied length of time. This was an early an- 
ticipation of the now familiar aid programs 
for underdeveloped countries. 

Bulgaria was another country with which 
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Yugoslavia expected to eliminate tariffs 
and possibly even form a confederation. 
Yugoslavia waived Bulgarian reparations 
obligations for war damages, and after the 
Bled agreement in 1947, hopes went high 
in both countries. A few months later 
Stalin launched his attack, and soon all 
achievements were forfeited, all hopes 
buried. Former friends became enemies. 

The Cominform economic boycott and 
the need to finance the Five-Year Plan 
compelled Yugoslavia to establish con- 
tacts with the world capital market. Ideo- 
logical reasons and unpleasant experience 
with Western capital before the war and 
with Soviet capital afterwards made joint 
stock companies and mixed companies an 
undesirable form of import of foreign cap- 
ital. Loans remained the only available 
alternative. But loans may also affect the 
economic and political independence of the 
country unfavorably. In order to prevent 
this from happening, V. Guzina suggested, 
in a paper representing the common opin- 
ion of the time, that foreign trade be con- 
ducted according to the economic plan, 
and a specified volume and structure of 
exports be secured (1950, p. 71). Guzina 
also held that autarchy was both impos- 
sible and undesirable, and favored de- 
velopment of an open but controlled so- 
cialist economy. These ideas were charac- 
teristic of foreign trade policy in the next 
decade. 


Three Steps Towards Free Trade 


By the middle of 1951 the new economic 
thinking reached the sector of foreign 
trade. As usual, market experimentation 
began with agricultural products. Ex- 
porters of certain agricultural commodities 
were allowed to sell their foreign exchange 
proceeds at a price which was obtained by 
multiplying the official rate by the factor 
7. This foreshadowed the new official rate 
determined on January 1, 1952 at 1$= 300 
din (the old rate was 1$=50 din). Ex- 
porters were granted a retention quota of 


50 percent with which they could finance 
imports of their own choice and sell im- 
ported commodities at free prices. 

The transition from complete state 
monopoly to a system of free trade was 
not a simple affair. Various alternatives 
were discussed. In an important article 
early in 1952, D. Avramović, now a staff 
member of the World Bank, argued that a 
fixed exchange rate and, in particular, its 
exclusive use, cannot be practiced in a 
socialist economy. In order to secure the 
minimum volume and the necessary struc- 
ture of exports and imports consistent 
with production and investment targets, 
the fixed exchange rate should be replaced 
by either physical allocation of goods or a 
system of multiple exchange rates. The 
latter is more consistent with a socialist 
market economy. Since foreign prices con- 
stantly fluctuate and since a full employ- 
ment high rate of growth economy needs 
stability, there ought to be an Equalization 
Fund to absorb violent fluctuations. Thus, 
not only is there a need for multiple ex- 
change rates, but these rates should also 
fluctuate. The capitalist principle of a 
fixed exchange rate cum business fluctua- 
tions must be replaced by a socialist 
principle of multiple fluctuating exchange 
rates cum economic stability and growth 
(Avramovié, 1952). 

Most of these ideas were soon tried out. 
In July of the same year the system of 17 
price equalization coefficients was set in 
operation. Coefficients, applied to export 
prices calculated at the official exchange 
rate, ranged from 0.8 (for exports of agri- 
cultural products) to 4.0. Low coefficients 
were applied to imports of equipment and 
raw materials in order to keep their prices 
low. 

A high degree of liberalization was en- 
visaged in foreign trade, but in comparison 
to the liberalization of the home market, 
the liberalization of the foreign trade sys- 
tem proved to be a much tougher job. 
First of all—and again in contrast to the 
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home market—the price of foreign ex- 
change was set too low. Already in 1951 
the actual average export exchange rate 
was 354 dinars for one dollar, and in 1952 
it increased to 585 dinars which was almost 
twice as much as the official rate. The 
average import exchange rate was lagging 
behind appreciably (1$=440 din). Cheap 
imports exerted pressure on the balance of 
payments. The foreign exchange reserve of 
4 percent of imports made economic inter- 
ventions impossible. No wonder that the 
newly created foreign exchange market, 
DOM (Foreign Exchange Accounting 
Place), did not work. At first, exporters 
were obliged to sell only 55 percent of 
their foreign exchange to the Bank; the 
remaining 45 percent, representing their 
retention quota, could be used for im- 
ports of their own choice or sold to im- 
porters at the DOM. Already in October 
the retention quota was lowered to 20 per- 
cent, and that meant the death sentence 
for DOM. In the next year DOM rates 
soared to a level 6.8 times higher than the 
official rate. Average actual exchange rates 
went up as well. 

In 1954 a series of desperate attempts 
was made to save the system. The ac- 
counting exchange rate was increased to 
632 dinars for a dollar. Coefficients were 
revised and applied to DOM rates, and 
not to the official rate. A steep tax on the 
gains at DOM was introduced. A number 
of other complicated procedures were ap- 
plied. DOM rates were brought close to 
the new accounting rate, which the au- 
thorities aimed for. Yet importers of raw 
materials could not compete any more at 
DOM for foreign exchange and so separate 
sales were organized for them. This re- 
duced the amount of available free foreign 
exchange to something like one percent of 
the demand. The retention quota was re- 
duced to only one percent. Prices of 
foreign exchange soared and by 1960 
reached a level 12.3 times as high as the 
official rate. The National Bank replaced 


exporters as the only seller of foreign ex- 
change (Mrkušić, 1963, pp. 301-315). 

The first free trade attempt failed be- 
cause the initial price for foreign exchange 
was set too low, initial reserves were too 
small, the share of the free market in 
foreign exchange supply was too small and 
disparities between home and foreign 
prices too great. It would have been rather 
difficult to find elsewhere in the world such 
relative prices, remarked V. Meichsner, as 
existed in Yugoslavia in 1955: one type- 
writer ribbon (2.800 din) equals a pair of 
shoes equals two yards of woolen fabric 
equals one third of an average employee’s 
salary equals two-day full board in a first 
class hotel in a tourist resort equals 56 
haircuts equals the monthly rent of a five- 
room apartment (Majhsner, 1956, p. 193). 
At that time three different foreign ex- 
change regimes coexisted: the official rate, 
the regular and the separate DOM rates. 
Meichsner suggested that the number of 
coefficients be gradually reduced to only 
two, one for industrial and one for agri- 
cultural products. In 1957 M. Frkovié 
calculated deviations of actual exchange 
rates of various product groups from the 
average actual rate of 1$=779 din. It 
turned out that industrial exports and 
food, equipment and invisible imports 
were subsidized at rates between 21 and 35 
percent, that there were export taxes be- 
tween 16 and 21 percent for agricultural, 
wood and invisible exports and a protec- 
tion rate of 105 percent for consumer goods 
imports (Frkovié, 1957). 

By 1960 it had become clear that the 
foreign trade system needed a thorough 
revision. D. Cehovin evaluated the situa- 
tion in three points. Enterprises were stim- 
ulated to press for an increase in coef- 
ficients, not to compete in the world mar- 
ket. Coefficients had ceased to be passive 
equalization instruments and were in fact 
transformed into active devices for in- 
creasing price disparities. Profitability cal- 
culations were made practically impossible 


126 THE AMERICAN ECONOMIC REVIEW 


(Čehovin, 1960, p. 125). Mrkušić noted 
that in an economy where exports are 
price elastic and imports are not, there will 
be a constant tendency for export ex- 
change rates to move away from the im- 
port ones. That required physical re- 
strictions on imports (Mrkušić, 1963, p. 
297). Both did happen. Higher export ex- 
change rates were bound to produce in- 
flationary pressure—via the money supply 
—as Avramović had already warned (1952, 
p. 24). 

The recession that started in 1960 made 
things worse and stimulated the author- 
ities to undertake a reform in 1961. This 
time an ample supply of foreign exchange 
was secured by foreign loans. But the 
other two mistakes of the 1952 reform 
were committed again: the new accounting 
rate was set too low (750 dinars for one 
dollar); the actual export rate in 1960 was 
981 din and in 1961 went up to 1021 
dinars (O. Kovač, 1966) and price dis- 
parities were corrected in only a few cases. 

The strategy of the reform can be de- 
scribed as follows. Multiple exchange rates 
were abandoned and coefficients were re- 
placed by a customs tariff. Instead of ex- 
change rates varying between din 500 and 
din 1200 for a dollar, there was to be a 
single 750 rate with no protection for 
agriculture and lumbering, with 10-40 per- 
cent protection for consumer goods and 
17-60 percent protection for equipment 
and other industrial products. Export was 
free and was supported by premiums and 
tax reductions. Exporters were supposed 
to sell foreign exchange to the National 
Bank but in most cases could buy back 7 
percent of the amount sold for their own 
needs. About one fifth of imports was 
liberalized, and for the rest commodity 
quotas or foreign exchange allocations ap- 
plied. 

The deficiencies of such a strategy soon 
became apparent. Exports were retarded, 
imports accelerated. In order to keep the 


balance of payments deficit under control, 
import restrictions were multiplied and in 
1964 the tariff protection was increased 
from 20 to 23 percent. Exports were stim- 
ulated by making foreign exchange alloca- 
tion conditional upon export sales. Export 
premiums and tax reductions were rapidly 
expanding. Soon the old system of mul- 
tiple exchange rates reappeared with all 
its inefficiencies (Institut, 1964). 

The situation was worsened by the fact 
that about one half of Yugoslav foreign 
trade was oriented towards clearing cur- 
rency countries, most of it towards 
COMECON. Both import and export 
flows with the COMECON countries are 
much more unstable than with the con- 
vertible market (Madžar, 1968). Both im- 
port and export prices on the COMECON 
market are higher than on the world 
market. Besides, it is easy to export to 
this market but difficult to import from 
it and vice versa for the convertible cur- 
rency market. As there was one single 
exchange rate for both markets, the con- 
sequences should be obvious. Importers 
were oriented towards convertible cur- 
rency countries, exporters towards clearing 
currency markets. The balance of pay- 
ments deficit with the former increased 
rapidly, while there was an unabsorbed 
surplus on the trading account with the 
latter. A boom in 1964 produced unbear- 
able pressure on the balance of payments. 
In the same year the cycle was reversed. 
The recession helped to induce the 
authorities to undertake another reform in 
1965. f 
This time the structure of domestic 
prices was radically readjusted as ex- 
plained in section 10. The actual export 
rate of exchange in 1964 was 1050 din; it 
was expected to increase in 1965 to 1200 
din and the new official rate was deter- 
mined at 1$=1250 din. Thus two fatal 
mistakes of two preceding reforms were 
avoided. 
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An additional element in the strategy 
consisted in the lowering of tariff protec- 
tion from 23.3 percent to 10.5 percent 
with the traditional differentiation of rates 
from 5 percent for primary commodities 
to 21 percent for consumer goods (Dom- 
andzit, 1966). The necessary supply of 
foreign exchange was secured through the 
cooperation of the International Monetary 
Fund (IMF). 

The ambitions of the reform were great 
D. Anakioski, one of the directors in the 
Federal Planning Bureau, describes the 
objectives of the reform as follows. The 
Yugoslav economy was to be integrated 
into the world market. Trade was to be 
gradually liberalized and the dinar made 
convertible. Exports were to rise relative 
to imports which would permit building 
up substantial foreign exchange reserves. 
The balance of payments deficit was to be 
eliminated (Anakiovski, 1969). 

The new foreign trade regime became 
operative in 1967. About one quarter of 
imports’ was liberalized and retention 
quotas remained in most cases at 7 per- 
cent. For the rest there was a complicated 


system of inducements and restrictions; in. 


order to achieve a proper regional dis- 
tribution of trade, a category of imports 
from the convertible area was made con- 
ditional upon the purchase of a specified 
amount of clearing currency (Saveana, 
1966). Export premiums and tax subsidies 
were abolished. Tight money policy was to 
keep prices stable, reduce internal de- 
mand and compel enterprises to export. 
Once again the new regime failed to 
produce the results expected. After an 
initial burst of exports and a contraction 
of imports which in 1965 produced a small 
balance of payments surplus, imports be- 
gan to expand faster than exports. Inter- 
nal demand was checked, but so were 
exports. A balance of payments deficit 
reappeared and was increasing. Unpleasant 
clearing currency surpluses were cumu- 


lated. Import restrictions were multiplied. 
Export inducements were reintroduced. 
Differential exchange rates were back. The 
dinar was stable on the tourist market— 
dinar notes could be bought at rates close 
to the official one at all foreign exchanges— 
but a quiet devaluation was proceeding 
under the surface. None of the objectives 
quoted by Anakioski was achieved. 

The ways in which the free trade reforms 
were carried out did not indicate an im- 
pressive professional competence. But in 
this respect Yugoslavia is not unique in the 
present world. The most popular method 
of policy making seems to be the method 
of trial and error. It has its drawbacks 
but, if applied with sufficient persistance, 
it also produces useful results. l 

So far I have been examining deficien- 
cies. Let me now briefly evaluate the re- 
sults. Since 1952 the span between ex- 
treme actual (resulting from actual rev- 
enues of exporters and actual payments of 
importers) exchange rates has been con- 
siderably narrowed. Actual exchange rates 
have become considerably more stable. 
The positive difference between the actual 
export and the actual import exchange 
rates of 303 din. in 1955 was transformed 
into a negative difference of 100 din in 
1967. Government interventions in foreign 
trade operations have been reduced in 
every respect. About one fifth to one 
fourth of imports is firmly and completely 
liberalized either directly or via retention 
quotas and other arrangements. The 
tourist dinar is a stable and convertible 
currency. The stage is set for the last—if 
there is such a thing in economics—as- 
sault on free trade and convertibility. 


The What-to—do—Next Controversy 


The misfortunes of the third reform 
were not entirely unexpected. Mrkušić, 
A. Čičin-Šain and other economists eval- 
uated various government objectives as 
unattainable given the policy pursued. 
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Soon a lively discussion developed focus- 
sing on three themes: protection, the 
nature of exchange rates, and converti- 
bility. 

I. Fabinc argued that every protection 
policy ought to be associated with a de- 
velopment program. Developing coun- 
tries encounter serious bottlenecks in out- 
put capacities and shortages in material 
and financial means. Therefore, unlike 
developed countries whose protection pol- 
icy aims at changing the structure of 
prices and incomes, developing countries 
must have a protection policy oriented 
towards changes in the structure of pro- 
duction. The main objective of tariff pol- 
icy is to protect national production by 
producing a desirable differentiation of in- 
ternal prices as compared with prices on 
the world market. There are, however, 
three important tasks which a tariff policy 
cannot perform. It cannot regulate the 
volume of imports, it cannot achieve the 
desirable structure of imports and it can- 
not regulate a regional distribution of 
trade (Fabinc, 1963, 1968b). One has to 
find other devices to do these three jobs. 

Evidently, administrative interventions 
of the government are one possible al- 
ternative. It is, however, not acceptable as 
a dominant alternative in the Yugoslav 
setting. Next, a proper exchange rate 
system could do at least part of the job. 
This system could be based on one single 
rate, or on multiple rates, and the rate or 
rates could be pegged or be fluctuating. 


Out of these elements four main com- 


binations and a number of variations may 
be formed. On the one extreme there will 
be a single pegged rate and on the other 
fluctuating multiple rates. 

In the debate the Institute of Foreign 
Trade noticed an inconsistency in the 
traditional approach. The policy of a single 
rate usually imposes the elimination of 
multiple rates on the export side, while on 
the import side they are retained in the 


form of a customs tariff. In fact, however, 
the economic justification for multiple 
rates is the same for both components of 
foreign trade (Institut, 1964, p. 75). 
Mrkušić and O. Kovač of the IES sug- 
gested that the pegged rate be made 
flexible by the application of exchange 
rate ingredients such as tax reductions, 
preferential transportation rates and the 
like. But they find direct export subsidies 
unacceptable, presumably because they 
fear a proliferation of arbitrary govern- 
ment interventions (Bilandzié, 1967, p. 
34). As far as the import side is concerned, 
Fabinc noted that fixed customs rates do 
not prevent their flexible application (by 
an appropriate definition of the customs 
value or by introducing point clauses) 
(Fabinc, 1963, p. 38). Other devices—such 
as a customs registration tax—are avail- 
able as well. Thus even if the single fixed 
exchange rate is chosen as a basis for the 
system, the prevailing expert opinion 
favors making it flexible in both senses: it 
ought to be changeable in time and dif- 
ferentiable with respect to the fixed stan- 
dard. The justification for this approach 
had already been provided by Avra- 
movi¢ in the cited paper of 1952: a planned 
economy cannot tolerate that outside 
economic conditions and fluctuations be 
automatically transmitted to the internal 
market. This was now reiterated by U. 
Dujšin, who advocated not only flexible, 
but also fluctuating rates (Dujšin, 1968, 
p. 593). Mrkušić pointed out that if one 
wanted to keep the balance of payments 
in equilibrium either the exchange rate or 
internal prices will have to be continually 
adjusted. Since internal stability is ob- 
viously the first priority, the flexibility of 
the external value of money follows as a 
natural consequence (Mrkušić, 1967). 
The government chose to base its policy 
on the pegged rate. This decision now 
came under attack. A pegged rate implied 
government interventions, which were 
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resented. Fluctuating rates involved risks 
of instability, which the government was 
not willing to assume. Čičin-Šain thought 
that these risks could not be so great, 
that fluctuating rates required much 
smaller reserves and much less stringent 
conditions in terms of financial discipline, 
organization of the market etc. (Čičin- 
Sain, 1968b). A few years earlier, G. 
Macesich, an American economist of 
Yugoslav extraction, also argued in favor 
of fluctuating rates. He believed that 
“such a system would serve to integrate 
the country’s economy more effectively 
with the world’s economy by quickly in- 
dicating to planners when mistakes in the 
planning have been made. The correction 
of mistakes would not have to depend on 
intermittent changes in rigid official ex- 
change rates” (Macesich, 1964, p. 202). 
On the other hand Mrkušić argued that 
fluctuating exchange rates would generate 
speculation and would be destabilizing. 
He cited the Canadian twelve-year ex- 
perimentation with fluctuating rates which 
he claimed ended with trade restrictions 
for about one half of imports (Mrkušić, 
1969). Čičin-Šain suggested that specula- 
tion could be avoided if enterprises were 
obliged to sell foreign exchange as soon as 
it was earned. Capital movements would 
clearly require separate control. 
Fluctuating exchange rates implied the 
existence of a foreign exchange market. 
The government feared that this might 
mean repeating the failures of the DOM. 
On the other hand enterprises and bus- 
iness chambers were pressing for higher 
retention quotas. The prevailing export 
opinion seemed to be in favor of the 
market, even if not for all currencies. 
Since the country ran a chronic surplus 
on its trading account with the clearing 
area as a whole and with most individual 
clearing currency countries, it seemed 
advisable to start market operations with 
these currencies (Bilandžič, 1967, p. 34). 


That would mean fluctuating rates for 
about one half of the foreign exchange 
proceeds. The next phase might be trading 
in convertible currencies, and finally a 
proclamation, of the external convertibility 
of the dinar. 

Čičin-Šain examined the pros and cons 
of approaching full convertibility via ex- 
ternal convertibility, i.e., by satisfying 
Article VIII of the IMF agreement, or 
via internal liberalization. In favor of the 
former, he advanced the following three 
reasons: (1) the dinar might become a re- 
serve currency, which would mean an in- 
terest-free credit for Yugoslav imports; 
(2) clearing countries might find it advis- 
able to liquidate their clearing deficits in 
order to accumulate convertible dinar 
balances and (3) the financial prestige of 
Yugoslavia would increase. He felt, how- 
ever, that these reasons were not par- 
ticularly convincing. Even if fully con- 
vertible, the dinar would probably not be 
held as a reserve currency in any substan- 
tial amount, and in so far as clearing 
deficits were structural, they would not 
be remedied by financial devices. On the 
other hand, external convertibility would 
require substantial reserves and is the 
more difficult to achieve the higher the 
degree of internal liberalization (Čičin- 
Sain, 1967, 1968a). Liberalization would 
result in lower inventories—inventories 
are notoriously high in the Yugoslav 
economy—which would mean a consider- 
able saving in foreign exchange and in 
working capital. 

Later in the debate professional opinion 
swung in the direction of external con- 
vertibility. Mrkušić argued that in fact 
Yugoslavia maintained external conver- 
tibility with the convertible currency 
countries. If Yugoslav traders pay foreign 
exporters in their own currency, this is 
the same as if they paid in an externally 
convertible dinar. The official proclama- 
tion of external convertibility would lead 
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to greater financial discipline, greater in- 
fluence of the world market on internal 
costs of production and also to some 
foreign exchange economizing because 
foreign exporters would not insist on con- 
verting dinar balances immediately into 
their own currency (Mrkušić, in press). 
The Economic Institute in Zagreb pointed 
out that external convertibility would 
facilitate multilateralization of trade with 
the COMECON countries (Fabinc eż al., 
1968a, p. 191). 

As already noted, Yugoslavia belongs to 
neither of the trade areas in Europe and 
is politically uncommitted. As a result 
she encountered considerable difficulties 
in trade with her neighbors. However, 
why not transform this position of weak- 
ness into a position of strength? A country 
which went through underdevelopment, 
central planning and market organization 
and which is economically and politically 
uncommitted might perhaps become a 
desirable economic meeting place for three 
different worlds. If so, external conver- 
tibility is certainly one of the precondi- 
tions for making the mediating role of the 
Yugoslav market attractive for her part- 
ners from the West, the East and the 
Underdeveloped South (Citin-Sain, 1968a, 
p. 82). 


V. Money, Banking and 
Public Finance 


Banking and Monetary Policy 


There has been a lot of experimentation 
in the Yugoslav economy. This is true for 
the monetary field more than any other. 

Banking can be organized in a cen- 
tralized or decentralized fashion. De- 
centralization can be (1) regional, (2) func- 
tional or (3) both. Centralization can be (1) 
absolute or (2) partial. Thus there are five 
possible organizational solutions. All of 
them have been tried out at one time or 
another. 


Banking for a Centrally Planned Econ- 
omy: According to the Institute of Finance, 
in the socialist economy of 1949 money was 
a tool used by the state authorities to dis- 
tribute social product in proportion to the 
labor of each working—man, to establish 
economic ties among enterprises and to 
exercise control over their activities. 
Money was also a means of accumulation 
and an instrument of control over plan 
fulfillment (Finansiski, 1949, p. 63). The 
banking system was expected to provide 
money which had such properties. 

From pre-war times Yugoslavia in- 
herited a certain number of private and 
state banks. The former were eliminated 
by 1947 and the latter were reorganized. 
The National Bank was a descendent of 
the Serbian National Bank created in 
1883. The former State Mortgage Bank— 
the heir of a state bank set up in Serbia 
in 1862 (Uprava fondova)—continued to 
operate as the State Investment Bank. 
The Agricultural Bank of 1929 continued 
to operate in the same field. There was also 
a Handicraft Bank and, in view of am- 
bitious industralization programs, it ap- 
peared advisable to set up a separate In- 
dustrial Bank. 

The war had not yet been ended when a 
process of creating regional banks began: 
six republics—six regional banks. 

For a country aiming at central plan- 
ning, all these banks did not represent a 
very purposeful arrangement. In Septem- 
ber 1946 a consolidation of the banking 
system began. All existing banks were 
merged into the National Bank, entrusted 
with short-term transactions, and the 
State Investment Bank, which was to 
deal with investments and foreign loans. 
Apart from dealing with short-term credit, 
the National Bank issued currency, per- 
formed general banking and agency ser- 
vices for the government and served as a 
clearing house for the entire economy. In 
1948 the two-bank system seemed overly 
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centralized. Since local enterprises and 
agricultural co-operatives played special 
roles at that time, 89 Communal Banks 
and 6 regional State Banks for Lending to 
Agricultural Co-operatives were formed. 
Communal banks were universal banks: 
they were for servicing local budgets, ex- 
tending short and long-term credits, col- 
lecting savings, controlling plan fulfill- 
ments of local enterprises. Banks charged 
a one percent interest rate which was in 
fact a commission charge for their ser- 
vices, It was not deemed appropriate for a 
socialist system to charge interest as a 
price for capital. 

Since it is much easier to control finan- 
cial transactions conducted via bank ac- 
counts than those made in cash, already in 
1945 all enterprises and other non-private 
transactors were obliged to have drawing 
accounts with the bank. Soon about nine- 
tenths of payments were conducted with- 
out using cash. This was one of the lasting 
results of the early period of banking de- 
velopment. Payments through bank bal- 
ances developed into a unique internal 
payment system, channeled through local 
offices of the National Bank. It embraced 
all banks, post offices, enterprises, govern- 
ment funds and a considerable part of the 
private sector and connected all money 
streams of the economy into a single con- 
sistent system (Vučković, 1963, p. 366). 

In many respects the early Yugoslav 
monetary system wag a replica oi the 
Soviet model. This is particularly true for 
the three instruments of monetary con- 
trol: credit planning, cash distribution and 
the automatic collection of invoices. 

Credit planning was the only instru- 
ment to survive the administrative phase. 
Until 1950 credit planning simply meant 
summing up the credit needs of individual 
enterprises. This was done by planning 
authorities. The bank was supposed to 
implement such plans in a routine way. 
Later, credit plans were transformed into 


credit balances, which meant that needs 
were balanced with means. Banks were 
made responsible for drawing up credit 
balances (Vučković, 1956, p. 172). The 
planned amount of credit for individual 
enterprises was obtained by dividing the 
output target into an individual capital- 
turnover coefficient and then subtracting 
the enterprise’s working capital (Vučković, 
1963, p. 366). 

The main purpose of cash distribution 
plans was to control recipts (mainly in 
retail trade, catering and passenger trans- 
port) and expenditures (primarily for 
wages and payments to peasants) made in 
cash (Stevanović, 1954, pp. 145-46). The 
cash plan was made for territorial units 
and for separate money streams and so 
provided useful information about re- 
ceipts and expenditures of the population 
and about various channels in which the 
money was circulating in the economy. 
But it was a rather rigid instrument with 
not much use outside central planning 
and was therefore abandoned in 1951. 

In order to enhance financial discipline, 
enterprises were forbidden to grant trade 
credits to each other. The automatic col- 
lection of invoices served the same pur- 
pose. The bank would automatically 
credit the seller’s account when goods 
were shipped and then charge the buyer’s 
account. In this way no mutual crediting 
could be practised. Payments were carried 
out smoothly. If there was no money in 
the buyer’s account, credit was auto- 
matically extended. This, of course, meant 
that credits would expand beyond the 
limits set by the credit plan. At first, such 
matters did not worry planners too much; 
physical targets and not money flows 
were important. Other consequences were 
more disquieting. The total volume of 
credits depended more on debtors then on 
banks. The necessary discipline was jeop- 
ardized. Sellers did not care about the 
solvency of their buyers, and also tended 
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not to pay sufficient attention to delivery 
terms, assortment and quality of goods. 
Buyers did not mind accumulating exces- 
sive inventories. After a while careless 
buyers had to be put on “black lists,” 
their drawing accounts were blocked and 
in many cases they were brought before 
the courts. The automatic payments 
mechanism broke down and was in 1951 
replaced by free contracts among the 
trading partners (Vučković, 1957, p. 21). 

Learning by Doing: What sort of bank 
ing system was appropriate for a self- 
management economy? Centralized or 
Decentralized? There was a lively discus- 
sion on that issue. E. Neuberger surveyed 
the principal arguments advanced in 
favor of the one or the other alternative 
(1959a). Whatever the merits of these 
arguments might have been per se, the 
government decided to play safe. No one 
could be sure of the business behavior of 
labor~managed enterprises. It seemed ad- 
visable that decentralization in the market 
for goods and services be accompanied by 
strict centralization in the financial sphere. 
All other control instruments, remarked 
J. Pokorn, were to be replaced by bank 
control and supervision (1956). In March 
1952 Communal banks ceased to exist and 
other banks were merged with the Na- 
tional Bank into one single giant bank 
with 550 offices and 16,000 employees. 

In order to make control as efficient as 
possible, the working capital of enter- 
prises was transferred to the Bank. Enter- 
prises were to pay a reasonable interest 
rate, which was to induce them to econ- 
omize with the credit money. 

The shorter-term interest rate was dif- 
ferentiated according to turnover velocity 
of working capital and ranged from two 
percent for crude oil production and agri- 
culture to 7 percent for electric power 
plants. This span was reduced to 5-7 per- 
cent in 1953. It was again increased and 
the rates differentiated in a somewhat 
different way, for different kinds of credits, 


-in 1954. Experimentation with interest 


rates continued even later, and in 1956 
there were 25 categories of active interest 
rates (Vutkovié, 1957, p. 183). 

The so-called “social accounting” rep- 
resented one lasting result of the 1952 re- 
form. The Bank established special ac- 
counts—at first thirteen of them—for all 
important transactions of each enterprise. 
All changes that took place in the current 
account of an enterprise were entered 
here. In this way: the Bank and the 
government had up-to-date information; 
the Bank was able to exert stringent con- 
trol—it would stop any irregular pay- 
ment, which was particularly important 
for payments related to wages; the Bank 
checked the fulfillment of tax and other 
obligations of an enterprise towards the 
state. The system was later simplified, the 
number of separate accounts was gradually 
reduced and the Bank began to rely more 
on quarterly accounting statements by 
the enterprises. A standard accounting 
scheme, obligatory for all enterprises, 
made this task a routine matter. In 1959 
the social accounting with its drawing 
accounts system for the entire economy 
was separated from the National Bank 
and turned into an independent social 
service. The work was computerized and 
the service became very efficient. A little 
later it was discovered that the Social 
Accounting Service’s monopoly on the 
payments traffic was not an obstacle to 
enterprises keeping their financial re- 
sources with the banks of their own choice. 
Today every non-private income earner 
has a drawing account with the Social 
Accounting Service, and pays commission 
charges, and at the same time has a de- 
posit account with one of the banks, and 
receives interest on deposits. 

The proper procedure to be used in 
extending short-term credits was one of 
the important problems the all-embracing 
National Bank had to solve. In those 
days of romantic beliefs in the ‘Possibilities 
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of inventing simple problem-solving de- 
vices—such as the Rate of Accumulation 
and Funds—that would eliminate the 
arbitrariness of a bureaucratic apparatus, 
the Bank hired a couple of mathematicians 
and asked them to invent appropriate 
formulae for credit extension. A booklet 
with several dozens of such formulae was 
published in 1952 (Miljanić et al., 1956). 
They were based on turnover coefficients 
of credits and ratios of sales to costs. Since 
parameters to be used in formulae could 
be calculated only as some sort of averages, 
it was soon discovered that some enter- 
prises got some more credits than they 
needed, while others badly lacked the 
money to keep production going. For- 
mulae were abandoned and in 1953 the 
amount of credit extended was related to 
the maximum quarterly credit used by the 
enterprise in the previous year. This 
favored last-year debtors and penalized 
good entrepreneurs and had to be aban- 
doned. But the idea of some automatic 
credit evaluating mechanism was not 
abandoned. 

In 1954 the Bank experimented with 
credit auctions. Vuckovié explained that 
credit auctions were to be a kind of social- 
ist credit market where the supply and 
the demand of money would meet and de- 
termine the general conditions for credit 
extension (1957, p. 38). The Bank ex- 
pected that less profitable enterprises 
would refrain from asking for credit be- 
cause they would not be able to bear high 
interest rates. It turned out that precisely 
the less profitable or unprofitable enter- 
prises were prepared to offer the highest 
interest rates—up to 17 percent—because 
they considered credit the only available 
solution for their problems. The Bank then 
set the marginal interest rate at 7.5 per- 
cent. But this was a negation of the whole 
idea of auctions. Soon credit was extended 
automatically to every enterprise that 
had satisfied the formal conditions of an 
auction. Singe all automatic devices provde 


inefficient, in 1955 the Bank fell back on 
the traditional banking practice of an 
individual evaluation of every credit re- 
quest. 

By 1954 two facts were established: 
(1) the NES worked well as a whole but 
(2) the centralized bank left much to be 
desired. As soon as that had become clear, 
regional and functional decentralization 
were initiated. One of the main justifica- 
tions for decentralization was the socio- 
economic incongruity between self-man- 
agement in the commodity market and 
state monopoly in the financial market. 
Vutkovié quoted approvingly the governor 
of the National Bank, who declared that 
in a decentralized banking system the 
credit function would be subject to the 
control of social self-government instead 
of bureaucratic management (Vutkovié,. 
1957, p. 86). Communal banks with all 
their diverse activities were re-established. 
The banks were obliged to keep reserves 
with the National Bank of up to 30 per- 
cent of demand deposits and 100 percent 
of investment funds. In the next three 
years three specialized federal banks were 
added: a foreign trade bank, an invest- 
ment bank and an agricultural bank. The 
National Bank was relieved of investment 
and some other banking operations. Each 
bank was run by a managing board whose 
members were partly appointed by the 
authority that founded the bank and 
partly elected by the bank’s personnel in 
the proportion 2:1. 

After all these changes had taken place, 
it appeared appropriate to give back 
working capital to enterprises. This was 
done in 1956, and the system was stabilized 
for the time being. Working capital 
was not given back free of charge; enter- 
prises were obliged to pay an interest rate 
of six percent. 

Banking for a Self-Government Economy: 
It took eight years before a formerly 
administratively run economy learned 
how to handle a few basic financial mech- 
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anisms. The task of creating an adequate 
institutional system in the financial sphere 
was yet to be accomplished. It took eight 
more years before an outline of such a 
system became visible. _ 

The deficiencies of the banking system 
as it developed until 1960 were described 
by V. Holjevac as follows (1967a). The 
National Bank offices were inefficient, 
unimaginative, engaged in distributing 
the planned increase in credits and execut- 
ing the decisions of the head office. Com- 
munal banks fell under the complete con- 
trol of local authorities which often made 
it impossible to conduct a sound business 
policy of profitable and safe investments. 
The federal government often directly in- 
terfered with the banking business by 
immobilizing certain kinds of deposits or 
by running a deficit inconsistent with the 
social plan. In order to overcome these 
deficiencies a series of reforms was under- 


taken. As in the post-1952 period, reforms — 


were carried out in two-year intervals 
starting with 1961. 

In 1961 communal banks became hake 
and universal credit institutions. In order 
to eliminate the monopolistic influence of 
political authorities, a two-thirds majority 
of members of the banks’ managing boards 
were nominated by workers’ councils of 
the enterprises located in the territory of 
the bank. Next, eight regional banks re- 
appeared. They were to serve as mediators 
between communal banks—which were 
required to keep a 5 percent reserve with 
respective regional banks—and the Na- 
tional Bank. That was a rather unfor- 
tunate arrangement, since it caused the 
disintegration of the national credit 
market into six regional markets with dif- 
ferent. business conditions etc. (Miljanić; 

. 1964, p. 53). This mistake was rectified 
four years later. 

In 1952 an interesting new institution 
was created. It was called Joint Resérve 
Funds of the Enterprises. D. Dimitrijevié 


describes Joint Reserves as a semi—finan- 
cial intermediary. Joint Reserves—created 
at communal and republican levels— 
grant credits to those enterprises which 
have losses, are not competitive, have an 
unsound financial position and are not 
eligible for regular bank credit (Dimitri- 
jevié, 1968a, p. 19). 

For more ‘than a decade vigo bank- 
ing practice, and monetary theory, main- 
tained a fundamental difference between 
fixed capital and working capital financing. 
This made sense in a centrally planned 
economy, but led to mistaken policies in a 
market setting. It was now realised that 
working capital was not homogeneous: it 
consisted of a constant part, which could 
and should be financed as fixed capital, 
and a fluctuating. part which was a proper 
object of short-term credits. In 1961 en- 
terprises consolidated the fixed capital 
and working capital funds into one single 
business furid. Thus all liquid assets could 
be used both for current payments and for 
capital formation.* In order to increase 
the financial independence of enterprises, 
they were encouraged to finance the con- 
stant part of the working capital out of 
their own funds and to rely on bank credit 
for the fluctuating part only. But that was 
not enough for a full-fledged credit policy. 

Policy makers had to solve the following 
problem: design a flexible credit policy 
with a minimum of administrative alloca- 
tions when there is no proper money and 
capital market. They decided to use so- 
called qualitative control, which implied 
regulating the demand for credit. The new 


8 However, enterprises were still obliged to hold five 
separate accounts, apart from the drawing account, 
with the Social Accounting Service. These accounts 
(depreciation, undistributed profits, non-business ex- 
penditures, and two types of reserves) were operated 
under special rules designed to induce enterprises to 
behave in a proper business fashion (Miljanić, 1966). 
Separate accounts, of course, reduced the possibility of 
rational use of money, since it could not be freely trans- 
ferred from one account to another. However, gradually 
separate accounts have been eliminated. 
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policy was introduced in 1963 and one of 
its architects, N. Miljanić, governor of the 
National Bank, gave a detailed account of 
it in a book published a year later (1964). 
According to Miljanić, final demand 
ought to be financed out of income pro- 
duced. This implies that inventory forma- 
tion should be financed out of accumula- 
tion. The Governmental budget deficit 
could be used as a source of new money, 
but that is not desirable because in the 
absence of a money market, the distribu- 
tion of such money occurs in a haphazard 
way and cannot be controlled. Miljanié 
even insisted that the federal budget 
should be balanced in any case (1964, p. 
31). This contention, though clearly not 
defensible in theory, has some justifica- 
tion in practice in view of the sometimes 
less then responsible deficit financing of 
government agencies. The official docu- 
ment of the National Bank adds that in 
case of a recession it is preferable to in- 
crease, selectively, the money supply 
rather than to run a budgetary deficit 
(Narodna banka, 1965, p. 28). Since the 
liquidity trap is non-existent in the Yugo- 
slav economy, this is a valid statement. 
New money ought to be used to finance 
primarily the circulation of commodities. 
Thus credit is given on the basis of some 
evidence, invoice or bill of exchange, that 
a commodity has been sold by a producer 
or bought by a merchant. Credit cannot 
be given for sales to final buyers (govern- 
ment, investors, consumers). As excep- 
tions to the rule and on the basis of in- 
dividual evaluation by the bank, credits 
can also be given for seasonal stocks and 
for stocks due to some circumstances be- 
yond the enterprise’s control. (In fact, 
credit for stocks, far from being an excep- 
tion almost reached the level of credits for 
commodity circulation) (Miljanić, 1964, 
p. 72). Apart from this first category of 
credits, which creates some sort of neutral 
money, credits can also play an active 


role in supporting production. Such are 
credits for specific ventures, primarily for 
exports, agricultural production and for 
building apartments for sale. Miljanić also 
noticed one difficulty with his system. Busi- 
ness operations require that an enterprise 
always have at its disposal a certain 
amount of money pure and simple. This 
money is a part of constant working cap- 
ital, but, being money, should not be 
financed out of income. On the other hand, 
if it is financed by credits, they are clearly 
not short-term ones. Miljanić feels that 
revolving credits might do the job (1964, 
p. 88). 

This system lasted for four years and 
produced some good results. Enterprises 
knew in advance what conditions they 
must fulfill in order to obtain credit from 
the bank. Commercial banks were sure to 
get credits from the National Bank if 
they fulfilled the prescribed conditions. 
But the system was also deficient in many 
ways. B. Mijovié, a director in the Na- 
tional Bank, pointed out that qualitative 
control (conditions, purpose, duration and 
kinds of credits) could not quite achieve 
the aims of quantitative regulation of the 
money supply. The National Bank had to 
generate a constant stream of detailed and 
extensive instructions, which became par- 
ticularly cumbersome. Since not all prac- 
tical cases could be envisaged and regu- 
lated in advance, the handling of border- 
line cases caused considerable difficulties. 
Frequent institutional changes elsewhere 
in the economy caused additional difficul- 
ties (Mijovié, 1967, pp. 73, 112). By 1967 
the credit system was ripe for a new re- 
form. This time supply of—and not de- 
mand for—credit was made a primary 
object of monetary control. Selective con- 
trol was accommodated within a system 
of quantitative regulation. 

The three types of credits—investment, 
commercial and consumer—led to a law 
providing for the setting up of three types 
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of banks: investment banks financing fixed 
and constant working capital, commercial 
banks extending short-term credit, and 
savings banks dealing with consumer 
credit. Table 9 summarizes the latest 
organizational changes (Basaraba, 1967, 
p. 78). 

Organizational changes reflected very 
definite policy changes. (1) Federal, Re- 
publican and communal banks disap- 
peared. All banks can in principle conduct 
their transactions over the entire territory 
of the country. This deterritorialization 
policy came as a response to frequent 
complaints against parochialism and un- 
sound political pressures of local and re- 
publican authorities. (2) The market orien- 
tation of banks resulted in a concentration 
process that reduced the total number of 
banks by one half in only three years. By 
the end of 1968 the number of banks was 
further reduced to 74. This number ought 
to be compared with 700 private banks 
before the war. But the most important 
was (3), the change in the setting up and 
running of the banks. Here at last, a solu- 
tion consistent with the organization of 
the rest of economy was found. 

Banks are now established by enter- 
prises and socio-political communities 
(federal, republican, local) as equal part- 
ners. In order to be independent business 
establishments, banks have their own 
capital, called the credit fund. The 
founders invest their capital in the credit 
fund of the bank and become shareholders. 
At least 25 founders are required for any 
bank so as to preserve the essentially 
service function of the bank. The bank is 
managed by enterprises and socio-politi- 
cal communities in proportion to the 
amount of their capital invested in the 
credit fund. Shareholders are entitled to 
dividends depending on business success. 
These dividends cannot be distributed in 
wages, but can only be used for capital 
formation. In order to prevent monopoliza- 


TABLE 9.—Banxs IN YUGOSLAVIA 








November 1964 June 1967 





Num- 
ber 


Num- 


Type of Bank ber 


Type of Bank 





Communal banks 206 
Republican invest- 


Commercial banks 61 


ment banks 8 Mixed banks 39 
Specialized federal 

banks 3 Investment banks 11 
Total 217 Total 111 





tion, no single shareholder can have more 
than ten percent of the total number of 
votes in a bank’s assembly regardless of 
the amount of capital invested. Also no 
enterprise or socio-political community 
can be refused the right to invest in a 
bank and take part in its management. 
The Assembly of a bank consists of inves- 
tors and representatives of the bank’s 
personnel. It appoints the Executive Com- 
mittee, the director and his deputy. The 
Executive Committee implements the 
bank’s general business policy. The Credit 
Committee deals with individual requests 
for credit except in some special cases. In 
order to ensure an objective and expert 
business evaluation of requests, the Credit 
Committee is composed of the bank’s own 
experts. The employees of a bank have 
their own self-management bodies which 
deal with the distribution of personal in- 
come, use of various funds, personnel 
matters and the like and, through repre- 
sentatives on the Executive Committee 
and in the Assembly, participate in the 
management of the bank. 

After a network of commercial banks 
had been established, the National Bank 
discontinued its direct business contacts 
with enterprises and became a central 
bank in the traditional sense.’ 

In its function of regulating the money 

® Neuberger examined the role of central banking 
under three types of economic systems, the Yugoslav 
system before 1961 being one of them (1958). 
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supply, in 1961 the National Bank had the 
following weapons at its disposal (Goli- 
janin, 1967, pp. 95-104). 


1. Currency issue. 

2. Sales of foreign exchange. 

3. Fixing of terms for extension of 
short-term credit by communal 
banks. 

4, Legally required reserves held by 
communal (later by commercial) 
banks with the National Bank. The 
upper limit was set at 35 percent of 
liquid deposits. 

5. Limits for interest rates (in practice 
8-12 percent). 

6. Restriction of the use of certain kinds 
of deposits. This instrument was 
often and indiscriminately used, 
which greatly annoyed the owners of 
funds. I. Perišin points out that in 
the period 1954-1962 between 34 and 
45 percent of total deposits were 
blocked in this way (1967). 

7. Special credits extended by the Na- 
tional Bank to other banks. These 
credits were used to finance about 
one half of all short-term credits 
extended by commercial banks to 
their clients. 

8. Consumer credit policy. 

9. Consultations and recommendations. 


Compared with traditional banking, some 
items appear superfluous, but one impor- 
tant item is missing: there is no place for 
an open market policy since there are, so 
far, no treasury bills. Instrument 7 is a 
substitute for that. By special credits new 
money is created and the liquidity of 
commercial banks ensured. If a bank 
wants to reduce excessive liquidity, in 
order to avoid paying passive interest, it 
can do so by repaying its credit to the 
National Bank. 

As already mentioned, the 1967 reform 
replaced credit demand control by credit 
supply control, and so the functions of the 


National Bank had to be adjusted ac- 
cordingly. Instruments 3 and 6 were 
abandoned and the existing amount of 
special credits was frozen and could not 
be increased. Several new instruments 
were added: 


10. Rediscount credit, which is used as 
an instrument of both global and 
selective control. It amounts to 
about 12 percent of all commercial 
credits. In order to qualify for get- 
ting this type of credit a commercial 
bank must fulfill two conditions: 
(a) its total indebtedness with the 
National Bank cannot be greater 
than its demand deposits; (b) at 
least one-half of its short-term 
credits must consist of credits with 
repayment periods shorter than 
three months. Condition (b) is a 
special type of liquidity reserve re- 
quirement designed for the Yugo- 
slav environment where there is 
enormous pressure to use short- 
term sources for investment loans. 

11. Discount rate. 

12. Quantitative restriction of credit as 
an exceptional measure. 


This is an impressive array of weapons 
which, if inappropriately used, can cause 
considerable damage. In the section on 
monetary policy we will see how this can 
happen. 

In 1967 a daily market was set up within 
the Association of Banks as a particular 
kind of stock exchange for supply and 
demand of short-term capital. Banks in 
need can obtain credit for a period not 
exceeding 15 days (Basaraba, 1967, p. 81). 
At the time these lines were written, the 
Federal Parliament passed a package of 
financial laws providing, among other 
things, that shares in a bank’s capital can ` 
be sold to the business public, but not to 
socio-political communities and to banks 
themselves. These two events may be con- 
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sidered as proper beginnings of a stock 
exchange development—of the Yugoslav 
variety, of course. 

Let me close this section with a note on 
monetary planning. On the basis of reliable 
and up-to-date information provided by 
the Social Accounting Service, a sophis- 
ticated system of flow—of—funds accounts 
was designed. Since 1967 this system has 
also been used for annual and monthly 
monetary planning, thus’ replacing the 
old-fashioned credit balances. Its author, 


Dimitrijevié, gave a technical description — 


of the methods used in his 1968b article. 

Investment Financing: The amount of 
professional literature on investment fi- 
nancing varies in inverse proportion to the 
number of complaints against the state of 
affairs in this field. It is difficult to figure 
out why this is so. Perhaps it is because 
investment financing is in a sense a border- 
line case: neither monetary theorists nor 
fiscal policy experts nor predominently 
physical planners feel competent to deal 
with it. In any case investment financing 
has been one of the weakest links in 
economic policy for a long time, and yet 
no serious study of its problems has been 
undertaken so far. Thus I will confine the 
exposition to a description of actual de- 
velopment. 

Capital formation may be financed by 
fiscal means, i.e. out of taxation, or out of 
enterprises’ own funds, by bank loans or 
by means of securities of various kinds. 
This is roughly the order in which the var- 
ious kinds of investment financing have 
been tried out in Yugoslavia. 

Early in 1945 the government created 
the Fund for Reconstruction whose re- 
sources consisted of confiscated war prof- 
its? and of proceeds from sales of goods 


10 Tn a similar setting after the First World War the 
government had great. difficulties in introducing the tax 
on war profits and once the required law was promul- 


gated, it could not be implemented (Milojević, 1925, ` 


pp. 168-82). 


- investment and 


supplied by UNRRA. Very soon loans 
given by the Fund were written off and 
capital formation was financed in the 
budgetary fashion typical of a centrally 
planned economy. Investment resources 
were allocated by the plan and given to 
enterprises from the budget free of charge. 
Enterprises could not sell capital goods; 
they could only transfer them to other 
enterprises after having obtained permis- 
sion to do so. Since the state was the only 
owner of capital and prices did not matter 
much anyway, this arrangement was con- 
sistent with the rest of the system. 

The crucial year of 1952 inaugurated 
important changes. The Federal budget as 
a source of investment finance was re- 
placed by the Fund for Basic Capital De- 
velopment. Investment resources were 
still allocated without repayment obliga- 
tions, but the creation of the Fund led to a 
division of the budget into two separate 
parts: one was related to administrative 
expenses and the other consisted of various 
interventionist funds. 
This was to become a permanent feature of 
the Yugoslav budget. 

In 1952 the federal government concen- 


_trated just about all investment resources 


in its Fund. That served the purpose of 
gaining time for the preparation of a more 
thoroughgoing reform. Already the next 
year Funds for Crediting Investment 
Activities were formed. Enterprises es- 
tablished their own investment funds fi- 
nanced out of profits that by the plan were 
left to them. Both measures led to a con- 
siderable decentralization of capital forma- 
tion financing. The system assumed its 
more permanent shape in 1954 when Social 
Investment Funds (SIF) were créated -at 
all levels, federal, republic, district and - 
communal. Since then, until the latest re- 
forms, Social Investment Funds were 
granting loans to business enterprises, 
while capital formation in the non-busi- 
ness sector (schools, hospitals, government 
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offices, etc.) continued to be financed out 
of the government budget. The creation of 
SIF—which tended to multiply as time 
went by—had an interesting behavioral 
consequence. Since all levels of the govern- 
ment were under constant heavy pressure 
to invest, and funds were separated from 
the budget, their resources tended to be 
. inflated beyond anything envisaged by the 
Social Plan. In the period 1955-1960 the 
volume of investment surpassed the target 
established by the Social Plan by 20 per- 
cent (Vasić, 1963, p. 2157). 

The reform of 1954 introduced two other 
important innovations. One consisted of 
the transfer of capital assets to enter- 
prises. For the privilege of using social 
capital, they had to pay an interest rate of 
6 percent, which was in 1965 lowered to 4 
percent. Interest had to be paid on capital 
used regardless of the source of its finance. 
The proceeds from this interest as well as 
the repayments of the loans granted rep- 
resented resources of the General Invest- 
ment Fund operated by the federal gov- 
ernment. The interest rate on social capital 
was differentiated according to the aims of 
price policy and according to the capital 
intensity of particular industry groups. It 
ranged from close to zero for agriculture to 
1 percent for electric power generation and 
coal production, to 2 percent for transpor- 
tation, to 4 percent for ferrous metallurgy 
and to 6 percent for most other industries. 
In this way the interest burden, as a per- 
centage of net product, was more evenly 
distributed among various industry groups. 
The average rate of interest amounted in 
1961 and 1966 to 2.8 and 1.3 percent re- 
spectively in terms of capital and to 3.8 
and 2.4 percent respectively in terms of 
net products (Trklja, 1968, p. 23). 

The second innovation is related to in- 
vestment auctions. There are four types of 
investment allocation decisions: (1) the 
level of total investment, (2) the allocation 
of investment funds among sectors of the 


economy, (3) the allocation among firms 
within a sector, and (4) the allocation 
among technological variants within a firm 
(Neuberger, 1959b, p. 103). The last de- 
cision is made by the enterprise, while the 
first two are determined by the plan. After 
priorities have been determined, and in- 
vestment allocated to the various industry 
groups, the allocation among the enter- 
prises may be carried out by auctions. 

This is an old textbook idea. In various 
texts on socialist economics with neoclassi- 
cal background one can find statements 
that run roughly as follows: “In principle, 
the applicants would be listed according to 
the level of the rate of interest they offered 
and if two offered the same rate, the one 
who offered the shorter period for repay- 
ment of the loan would be given preference. 
The bank would go down the list until the 
amount allocated for this auction, or cate- 
gory within the auction, was exhausted, 
and the rate of interest offered by the first 
intramarginal applicant would become the 
one that everyone paid.” In fact, this is 
not an invented quotation, but Neuber- 
ger’s description of actual investment auc- 
tions in Yugoslavia (1959b, p` 93). In 
theory one could, of course, improve this 
scheme in various ways. One could apply 
price discrimination in order to siphon out 
all non—labor income contained in the dif- 
ference between the offered and paid in- 
terest rate, or one could replace point of- 
fers by schedule offers. In practice the ex- 
periment did not achieve great success. It 
was soon discovered that the two price 
criteria—the interest rate and the repay- 
ment period—were insufficient. Thus other 
criteria were added: the percentage share 
of participation with own resources (dif- 
ferentiated according to industries and 
ranging from zero for electric power to 80 
percent in manufacturing), the shortest 
period of construction, the lowest cost per 
unit of output, and regional effects (Vué- 
kovié, 1963, p. 372; Hanžeković, 1967b, p. 
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TABLE 10.—THE COMPOSITION OF INVESTMENT IN FIXED CAPITAL BY SOURCE 
OF FINANCE, EXCLUDING PRIVATE INVESTMENT 
(IN PERCENTAGES) 














1948 1951 1952 1953 1954 1955 1960 1962 1964 1966 1968 

Social Funds and Budgets 99 98 98 87 74 64 52 59 36 16 16 
Federation 60 50 95 71 50 47 37 30 7 6 9 
Republics 27 41 2 11 12 9 7 9 8 3 3 
Communes and Districts 12 7 1 5 12 8 18 20 21 7 4 
Work Organizations 1 2 2 13 26 35 37 38 32 46 37 
Business 1 2 2 13 26 27 31 30 26 39 31 
Non-Business 8 6 8 6 7 6 
Banks 1 1 3 32 39 47 








Sources: For years 1948-1955: Yugoslav Survey, 1963, 15, p. 2167. 
For years 1960-1968: Statistički bilten SDK, 1969, 3, pp. 68-69. 


220). The main defects of auctions ap- 
peared to be the following ones. It takes 
time and it is very costly to prepare an 
application for credit. Auctions are held at 
widely spaced points of time which may 
not correspond with the enterprise’s need 
for investment funds. As in the case of 
credit auctions, enterprises were ready to 
offer high rates of interest just to secure 
the loan. They did not worry too much 
about future repayments because the tra- 
‘dition of free social capital was still very 
much alive and because it looked obvious 
that a plant of any size cannot be closed 
down “just because the loan cannot be re- 
paid.” Thus the authorities in charge of 
SIF had to examine every case very thor- 
oughly as they would have had to do even 
without auctions. According to Neuber- 
ger’s estimates, at most one-third of all in- 
vestments at any time were allocated 
through auctions. In such circumstances 
auctions gradually degenerated into an 
old—fashioned administrative distribution 
of investment from government funds. 

Auctions failed. The criteria used for in- 
vestment allocations from SIF had never 
been very transparent—another reason for 
the lack of analytical literature—and had 
always been greatly influenced by political 
considerations. As a result “political 
factories” appeared. All important invest- 
ment projects were somehow multiplied 


six times, one for each republic. Besides, 
Social Investment Funds absorbed two- 
thirds of total investment resources, and 
owing to participation requirements, con- 
trolled directly an even larger share of 
total investment. Inefficiency and bureau- 
cratic control were not quite compatible 
with the self-management aspirations of 
the economy. Enterprises pressed for an 
increase in their share in investment fi- 
nance. The data on actual development in 
characteristic years are given in Table 10. 

A considerable share of investment 
money in the SIF was obtained through 
taxation. When in 1962 these “contribu- 
tions to Social Investment Funds” were 
raised by 50 percent (Vuksanovié, 1966) 
there was a general outcry against the 
“expropriation.” It was requested that 
“state capital” be done away with. Two 
years later the contributions to SIF were 
abolished, and the funds transferred to 
bank credit funds. That is why bank in- 
vestment loans increased so sharply in 
1964. The starting principle of the reform 
of 1965 was: to leave at the disposal of en- 
terprises a larger share of their savings and 
consequently to restrict the role of socio- 
political communities in investment deci- 
sions (Jovanovié, 1965, p. 3222). The 
pendulum was pushed a little too far in 
the decentralization direction because it 
was requested that even large capital in- 
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tensive projects (power generation, com- 
munications) also be financed out of capi- 
tal concentrated in banks. 

The role of the Federation in investment 
was reduced to the operation of the Fund 
for Undeveloped Regions that would dis- 
tribute annually to undeveloped regions 
close to two percent of national income as 
investment funds. Republican and com- 
munal funds also diminished considerably. 
But the share of enterprises, with the ex- 
ception of a short-lived post-reform in- 
crease, remained stagnant. As Table 10 
shows, what actually happened was that 
the Federation and the banks simply 
changed places in investment financing. 

In a situation of chronic excess demand 
for investment resources, banks could 
easily assume a dominant role. The sum of 
the regular and penalty rates of interest 
could be as high as 18 percent. The first 
recession—which in fact followed the re- 
form—-was bound to reduce the invest- 
ment funds of enterprises and make enter- 
prises more dependent on banks. D. Vojnié 
points out that in 1968 the repayments of 
bank loans amounted to 111 percent of net 
profits of enterprises (1969, p. 89). 

With almost one-half of investment re- 
sources under their control, banks es- 
tablished themselves as a dominant force 
in the investment market. What should be 
done to safeguard the independence of 
enterprises? The answer is by no means 
clear. The present discussion has concen- 
trated on possible improvements of the 
capital market. In 1963 government bonds 
became negotiable and in 1968 the first 
enterprise bonds appeared. In 1969 bank 
shares were invented and the present 
author has suggested that participating 
debentures be introduced (1967b). The 
securities market could supply at least 
part of the capital outside the bankers’ 
control. Pooling resources and joint ven- 
tures are encouraged. After the Social In- 
vestment Funds had been abolished, in- 


terest on social capital became a mere 
capital tax that flowed into the govern- 
ment budget. A political decision was 
taken to abolish this capital tax as soon as 
possible. It is now being suggested that 
this interest—amounting to about one- 
eighth of business investment—be given to 
enterprises as resources earmarked for in- 
vestment (i.e., it would be treated similarly 
to depreciation funds). It will not be sur- 
prising if in a little while another reform in 
this field is carried out. After a money 
market has been to a certain extent ade- 
quately organized, its twin, the capital 
market, can surely not lag behind for very 
long. 

Anti-Inflationary or (Anti-) Anticyclical 
Monetary Policy: In a centrally planned 
economy market disequilibria result in 
physical shortages; in a market economy 
they are reflected in inflation. The age-old 
discussion about the real causes of inflation 
was resurrected among Yugoslav econo- 
mists, in particular after 1961. 

Monetary theorists, not unexpectedly, 
tended to see the source of all troubles in 
an uncontrolled expansion of money sup- 
ply. M. Cirovié argued that the increased 
commodity prices represented the way in 
which the economy adapted itself to an 
excessive expansion of credit and money 
supply (1966, p. 183). Similarly M. 
Vutkovié believed that inflation was essen- 
tially a product of excess demand. Since 
new money brings along new demand un- 
accompanied by supply, a market dis- 
equilibrium arises and generates increases 
in prices. The excessive expansion of short— 
term credits is a consequence of the follow- 
ing deplorable practices: short-term credit 
is used (irregularly of course) for long- 
term investments, for non—salable stocks, 
to cover losses, to finance budget deficits 
and to finance taxes at all levels of govern- 
ment (Vutkovié, 1967, pp. 128-29). The 
last mentioned practice is probably also 
one of the Yugoslav inventions in the field. 
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Owing to a fairly completely budgetary 
decentralization, local governments are 
very keen on squeezing out of “their” en- 
terprises every possible dinar. In the early 
days of the NES they could do so by tailor- 
ing taxes so as to leave the coffers of the 
enterprises empty. This phenomenon had 
been described by Miljanić and Vučković 
already in 1956 (Miljanić, 1956; Vučković, 
1956). Thus in 1954 in one single year, 
communes managed to increase their bud- 
getary revenues by 98 percent (Vučković, 
1956, p. 173). In order to comply with these 
patriotic requests, enterprises would have 
to increase prices or ask for credits or both. 
Credits were readily granted because pay- 
ing taxes on time had always been con- 
sidered a first priority. After the budget 
system had been somewhat more eff- 
ciently designed, the arbitrariness in taxa- 
tion was reduced, but whenever in need 
communes would simply delay payments 
for goods and services they bought. In this 
respect republics and the federation have 
also been guilty until this very day. It is 
not surprising, therefore, that the business 
community does not trust their govern- 
ments too much and tries to get rid of any 
“bureaucratic” control. 

Now, though it is true that credit was 
excessive and money supply inconsistent 
with stable prices, it does not necessarily 
follow that prices were the consequence 
and credit the cause in the inflationary 
process. The hypothesis was tested in the 
TES and it turned out that there was either 
no correlation between credit and prices or 
there was a slight negative correlation: 
higher credits-lower prices. This paradox 
will become understandable in a moment. 

Prices are predominantly determined by 
changes in wages, and so inflation is most 
of the time a cost push inflation. As already 
mentioned in the section on Price Policy, 
wages appear to be a function of capital 
intensity, technological rent and institu- 
tional monopoly (banks, insurance com- 


panies). Wage increases in privileged work- 
organizations initiate wage increases 
throughout the economy, and whenever 
prices cannot bear a cost increase, they are 
revised upwards. Bajt adds that the high 
degree of price control increases the pres- 
sure of excess demand on the free section of 
the market, which then generates price 
increases, and that inefficient investment 
planning produces an inadequate structure 
of output which in a semi-closed economy 
makes it difficult to match demand (Bajt, 
1967a; Bogoev, 1967). 

Business cycles complicate matters even 
further. Prices are formed in Yugoslavia in 
a rather peculiar way. Depreciation and 
interest on social capital represent fixed 
elements. Wages, as everywhere, are in- 
flexible downwards. For reasons explained 
in the next chapter, all taxes are tied up 
with wages and vary proportionally to 
wages. Since tax payments enjoy high 
priority it may happen—and did happen— 
that the total amount of taxes collected in- 
creases in the trough of a depression. Fi- 
nally, repayments of loans represent an 
additional fixed element. Thus, as soon as 
there is a slight retardation of production, 
the enterprise finds it impossible to cover 
costs and has to run losses,—or increase 
prices. 

In a downswing a labor—-managed enter- 
prise will not dismiss workers. Thus pro- 
duction will be continued and inventories 
accumulated. Inventory accumulation is 
financed out of profits and credits. When 
these two sources are exhausted, involun- 
tary trade credits and price increases will 
replace them. As far as inflationary pressure 
is concerned, we may expect price increases 
in the downswings and stable prices in the 
upswings. Figure 1 confirms such an ex- 
pectation. 

The analysis just sketched—a result of 
research of the [ES—was unknown at the 
time monetary reforms were designed and 
implemented. The traditional view that in- 
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flation means “too much money chasing 
too few goods” gained wide acceptance. All 
one had to do, so it was thought, was to 
curtail the supply of money and the econo- 
my would be stabilized. Stabilization was 
envisaged exclusively as price stabilization. 
In the program of the 1965 reform em- 
ployment targets were not even men- 
tioned. Foreign exchange reform, mem- 
bership in GATT and co-operation with 
the IMF were interpreted as an interna- 
tional obligation to keep the dinar stable 
at all costs—a task which even a Tory 
government would nonadays be reluctant 
to undertake, but which was cheerfully 
attempted in an economy innocently un- 
aware of what it might mean. Tight money 
policy was to be the only device for achiev- 
ing price stability. There were some doubts 
about the wisdom of such a policy, but 
critics were frowned upon and the policy 
was implemented. That proved to be fatal. 
Since prices vary inversely to the cycle, an 
anti-inflationary monetary policy meant 
an anti-anticyclical policy, a policy of 
continuous and direct destabilization. 

The vicissitudes of monetary policy in 
the last eight years have been analyzed by 
Holjevac (1967b) and Perišin (1969), re- 
cently appointed Governor of the Na- 
tional Bank. I will mainly draw on their 
work and on the research conducted in the 
IES in the text that follows. 

In 1960 the cycle reached the upper 
turning point (see Fig. 1). That passed 
unnoticed, but price increases were noticed. 
The analytical device used in such situa- 
tions consisted of a comparison of “‘com- 
modity funds’ (social product in real 
terms) and “purchasing funds” (personal 
and government consumption and invest- 
ment in money terms) which good and 
up-to-date statistics made possible. The 
differences between the two were inter- 
preted as excessive money supply. In 1960 
the difference was considerable and called 
for monetary restrictions. In addition, in 


1961, during the recession, a monetary re- 
form was undertaken with the purpose of 
instilling business discipline. Enterprises 
were forced to increase the share of their 
own funds in total working capital at their 
disposal. This share was indeed raised from 
7.8 percent in 1960 to 22.4 percent in 1961; 
the operation was financed out of savings 
which meant less investment (Vuksanović, 
1969). Recession was deepened, retail 
prices continued to rise at a rate of 6-9 
percent, inventories accumulated at a rate 
of 20-25 percent per year, and monetary 
authorities decided to tighten up the 
policy. As a result one enterprise after an- 
other found it impossible to settle its debts 
and mutual indebtedness was expanding 
at a rate of about 50 percent per year. The 
Federal government ran out of money and 
obtained a substantial credit which the 
National Bank; also the “moneylessness”’ 
—a new term coined for the occasion—had 
to be cured by some credit expansion. All 
this, of course, ruined the credit balances. 
The year ended with money supply in- 
creased at a rate more than twice as high 
as the one envisaged. Holjevac complained 
about the absence of monetary discipline 
and the fact that the National Bank lost 
control over credit expansion (1967b, p. 
36). But as a consequence the cycle was re- 
versed and the rate of growth accelerated. 

The upswing continued through 1963 
and with all that excessive (from the point 
of view of monetary planners) money in 
the economy, prices were remarkably 
stable; industrial producer prices rose by 
one, percent retail prices by four percent. 
By the end of the that year the upswing 
developed into a boom, industrial output 
was expanding at a rate of 15-20 percent 
per year, and the balance of payments 
deficit was increasing. Several months later 
the cycle reached the upper turning point 
and in the second half of 1964 the reces- 
sion was already in full swing. All symp- 
toms of the 1961 recession were repeated, 
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and so was the monetary policy. In the 
second half of 1964 and the beginning 
of 1965 reserve requirements were raised 
up to the legal limit of 35 per cent, en- 
terprises were forced to use savings for 
increases in working capital, investment 
banks had to use one quarter of their loans 
for working capital financing, consumer 
credits were reduced. All this, together 
with the upheavals caused by the price re- 
form, reduced aggregate demand and 
output growth from about 15 percent in 
1964 to about 4 percent by the end of 1965. 
Since the tax reform left the Federal gov- 
ernment without money, it had to resort 
to substantial deficit financing, which once 
again upset monetary planning. But the 
downswing was arrested for a period of four 
quarters, and all symptoms normally pres- 
ent at an upwards reversal of the cycle be- 
came apparent. However, this time the 
National Bank had formidable monetary 
weapons at its disposal and it decided to 
use them to combat “excessive” liquidity. 

For some reason, not explained in the 
documents, the National Bank established 
the rule that liquidity reserves of com- 
mercial banks held as balances with the 
National Bank should amount to no more 
than 6 percent of monetary demand de- 
posits (Perišin, 1969, p. 515). These re- 
serves ran around 10 percent in the second 
half of 1966. As “purchasing funds” were 
appreciably higher than “commodity 
funds”-—which is reflected in price in- 
creases—it looked obvious that there was 
too much money in the economy. The Na- 
tional Bank reduced its special credits to 
commercial banks and put an absolute 
limit on their credit operations. Consumer 
credits were further reduced. In 1967 ex- 
ports were retarded, and so it was decided 
to depress internal demand even more in 
order to achieve an export drive. As one 
might have expected, this did not help 
exports—in fact their rate of growth was 
soon reduced below zero in spite of selec- 


tive export credits—but liquidity reserves 
were brought down to 5 percent, even 
lower than planned. 

As a result of this anti-inflationary 
policy output growth was reduced to minus 
two percent, which had not happened since 
the Cominform days. The present author 
estimated losses due to the mistaken mone- 
tary policy at eleven percent of social 
product. Perišin found that gross savings 
had been reduced from 43 percent of GNP 
in 1964 to 30 percent in 1967 (1969, p. 
517). Unemployment was increasing fast. 
But price stability was not achieved (see 
Table 6). 

The new system of regulating the money 
supply proved to be very efficient in re- 
ducing money supply to any desired level. 
This conclusion follows from the foregoing 
description of its practical operation but 
can also be illustrated by a series of indices. 
If we compute ratios of money supply per 
100 dinars of transactions, expressed as a 
sum of gross national product and the 
output of intermediate goods, we get the 
following data (Perišin, 1968, p. 63): 








TABLE 11 
1957 15.3 1963 19.4 
1958 15.3 1964 18.3 
1959 14.5 1965 14.9 
1960 15.1 1966 12.3 
1961 15.3 1967 11.3 
1962 18.7 1968 13.1 





In the three years after 1964 the relative 
money supply was reduced to 62 percent of 
its original level. One might be tempted to 
think that this simply meant increasing the 
transactions velocity of money. But that is 
not so; the lack of banking credits was 
compensated for by involuntary trade 
credits. The latter amounted to 69 percent 
of short-term bank credits in 1964, to 138 
percent in 1967 and surpassed bank credits 
almost two times by the middle of 1969. 

One other fact is worth noting. Figure 1 
shows that boom periods of business cycles 
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occurred in 1960 and 1963 and recession 
periods in 1961 and 1967. A glance at 
Table 11 suffices to see the extent to which 
monetary policy was cyclically synchro- 
nized: there was an abundant money sup- 
ply in the boom and tight money policy in 
the recession. Consequently monetary 
policy has been an important destabilizing 
factor preventing the economy from ex- 
ploiting its growing potentials. 

The second half of 1967 brought the re- 
vival and the acceleration of growth con- 
tinued through 1968 into 1969. Prices were 
stabilized for a while, inventories reduced, 
exports soared in 1969 and monetary policy 
had a relatively easy job to support these 
favorable trends. It remains to be seen 
whether monetary authorities—and mone- 
tary theorists—have learned the lesson 
and whether they will be able to avoid 
making the same mistakes once the trends 
are reversed. 


Public Finance and Fiscal Policy 


Budget for a Centrally Planned Econ- 
omy: In the first two years after the war 
the new state tried to make the best of the 
inherited financial system. Taxation was 
improved in two ways. Before the war a 
sales tax levied on consumer goods was a 
major source of government budgetary 
revenue. That represented a great burden 
for poorer sections of the population. Next, 
income tax progression was mild (up to 32 
percent) and there were several separate 
income taxes for various sources of income. 
Thus people with several sources of in- 
come-—i.e. the richer ones—could easily 
evade paying high taxes. It was only nat- 
ural that the new revolutionary govern- 
ment would make the necessary correc- 
tions. The sales tax was reduced from 62.8 
percent of government budgetary revenues 
in 1939/1940 to 46.5 percent in 1946, and 
separate income taxes were replaced by a 
single one applied to the entire personal 
income at increased rates (Finansiski, 


1949, p. 25). However, uneven taxation 
reappeared soon and even in 1969 B. 
Jeléié complained that the differential tax 
burden for the same personal income of dif- 
ferent taxpayers meant the negation of 
principles proclaimed and guaranteed by 
law (1969, p. 159). 

When in 1947 central planning was in- 
augurated, the financial system of the 
country had to be changed radically. In 
the old system the government budget 
used to finance the work of public admin- 
istration and some social services. That 
corresponded to the administrative char- 
acter of the old state. The new socialist 
state—as described by the Institute of 
Finance (Finansiski, 1949, p. 16)—acts as 
an organizer of the entire economy. The 
targets are annually elaborated in the 
economic plan and the budget ought to re- 
flect them financially. Each planning organ 
has its own budget, which is a constituent 
part of the overall budget. The sum of all 
financial plans of all ministries, i.e. of all 
industries, represents an annex to the 
budget. Thus the budget becomes the fi- 
nancial plan of the entire economy (Finan- 
siski, 1959, p. 11; Mateji¢, 1958, p. 170). 
The budget amounted to 64-83 percent of 
national income (Perić 1964, p. 126). About 
one half of budgetary revenues was spent 
on investments. 

R. Radovanovié describes four princi- 
ples on which such a budget was based. 
(1) Centralization of all resources at the 
disposal of a political—territorial unit 
(municipality, district, county, province, 
republic, federation) in the budget of its 
government. (2) Financing from the bud- 
get of all social activities. As far as business 
firms are concerned, only net revenues are 
entered into the budget. (3) Concentration 
of the budgets of all political—territorial 
units in the Federal budget to ensure cen- 
tral direction in carrying out the most im- 
portant tasks. This is the famous principle 
of budgetary monism. (4) As a result of 
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(3) funds are allocated among various 
bodies in accordance with their recognized 
needs and irrespective of their budgetary 
potentials. Lower bodies are obliged to 
implement general policy and higher bodies 
are expected to provide the necessary re- 
sources. This had at least one negative con- 
sequence. Lower organs were not stimu- 
lated to economize with their funds. In- 
stead of trying to expand production in 
their territories, they were busy in 
their budget expenditures and exerting 
pressure on higher bodies to find necessary 
resources (Radovanovié, 1962, p. 1112). 

Taxes in such a system are just a tech- 
nical means for channeling gross profits 
into the budget (Tišma, 1964, p. 29). The 
price of a product consists of cost of pro- 
duction, profit and the turnover tax. Profit 
is generally a small item and is mostly left 
to the enterprise. If individual planned 
profit is higher than the average one, three 
is extra~profit half of which has to be paid 
into the budget of the higher administra- 
tive organ. A planned loss is covered from 
the higher budget. If achieved profit is 
higher than planned, half of the difference 
is left to the enterprise as an incentive. 
Turnover tax is just a balancing item in an 
administratively set price. Since it is 
charged on all commodities and is paid as 
soon as a commodity is shipped, it is also 
used as an indicator of how the implemen- 
tation of the plan is proceeding. 

In order to accommodate productivity 
change in such a rigid price structure the 

_ “decrease in full cost of production” was 

explicitly planned as a separate item. This 
decrease is partly paid into the budget and 
so a rather unusual new type of tax was 
created. Finally, various types of prices, 
discussed in the section on administra- 
tively set prices generated so-called com- 
mercial profit, which was mostly absorbed 
by the budget. 

In 1949 the four items enumerated were 
(in billions of dinars): turnover tax 66.6, 


share of profits 4.6, decrease in cost of pro- 
duction 3.8 and share of commercial profits 
13.1 (Tišma, 1964, p. 96). Turnover tax 
represented, of course, the bulk of budge- 
tary revenues. 

The major proportion of budget reve- 
nues came from the business sector. Taxes 
paid by the population were steadily de- 
creasing in importance, from 22.4 percent 
of all revenues in 1946 to 9.7 percent in 
1952. As a consequence taxation of the 
population was governed by extra-—fiscal 
considerations. In 1950 the tax on income 
earned in the state sector was abolished. 
(It was to be reintroduced only in 1960). 
This did not matter much, since wage and 
salary differentials were greatly reduced 
and income distribution was extremely 
egalitarian. But income taxes were retained 
for the private sector and the progression 
was rather stiff. For peasants the tax 
rates went up to 70 percent in 1947 and up 
to 90 percent in 1948, as compared with the 
flat rate of 3 percent for the members of 
peasant work cooperatives (cooperatives 
organized similarly to state firms) (Finan- 
siski, 1949, p. 34). This tax policy was in- 
spired by the idea of the class struggle and 
was aimed at inducing peasants to join 
cooperatives. 

The policy of stiff taxation of peasants 
and artisans was continued also later and 
for the same reasons. In agriculture it was 
discontinued after the second agrarian re- 
form in 1953, which reduced the maximum 
size of agricultural estates to 25 acres and 
so eliminated any possibility of capitalist 
development. In 1954 taxation on the basis 
of cadastral" income was introduced, and 
rates were lowered. Both proved to be 
stimulating. It is interesting to note that 
Radovanovié described the tax on cadas- 
tral revenue as an instrument designed to 
replace compulsory deliveries while making 

1 Cadastral revenue is the value of the average yield of 


a specific land category under average weather condi- 
tions and using an average land cultivation technique. 
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sure that a minimum output will be pro- 
duced (Hanzekovié, 1967a, p. 91). There 
was no possibility of capitalist development 
in handicrafts either, because artisans 
could employ at most five workers. How- 
ever, public opinion held that there was 
something vicious about private business. 
Tax rates were substantially reduced only 
in 1963 (Hanžeković, 1967b, p. 33}. The 
policy of containment continued until the 
ownership discussions in 1967 analyzed in 
the section on Ownership Controversy. In 
the meantime the number of artisan shops 
was substantially reduced, which caused 
economic difficulties. 

Taxation Experiments: After the French 
Revolution in 1789,—remarked J. Lov- 
čević, the Constituent Assemly abandoned 
taxes in favor of contributions. After the 
Yugoslav Revolution a law on taxes passed 
in 1946 declared that a tax was “a contri- 
bution. . . given to the state for economic 
development, cultural advancement... 
and for the maintenance of the state ap- 
paratus” (Milatović, 1967, p. 34). In spite 
of all its protests of public finance experts,” 
the term stuck. From 1952 enterprises have 
been paying contributions (turnover tax 
representing an exception) and individuals 
taxes. Contributions somehow emanated 
from social property, taxes from private 
property. Since the 1965 tax reform con- 
tributions have kecome synonyms for di- 
rect taxes or taxes levied on labor income 
and the term tax is used to denote various 
forms of turnover tax or property tax. 
The terminological confusion did not mat- 
ter very much. But lack of professional 
competence in designing an appropriate 
taxation system did matter. In the period 
1952-1965 the tax system was changed five 


2 Fiscal theory distinguishes taxes, contributions and 
stamp duties. A tax is a compulsory payment for, in 
principle, no specific sezvice. A contribution represents 
a compulsory payment for a specific service and in 
principle covers the cost. Stamp duty is a payment for a 
specific service at the initiative of the payer, but it bears 
no necessary relation to the cost. 


times with obvious consequences as far as 
the efficiency of conducting business was 
concerned. 

In 1952-1953 the system of AF rates— 
whose rationale was discussed in the sec- 
tion on Distribution Policy—predeter- 
mined the taxation system. Out of accumu- 
lation and funds obtained by the applica- 
tion of a rate, prescribed by the social plan, 
to the net product of an enterprise, the 
social contribution was paid to the budget. 
It contained social insurance payments, 
was proportional to the wage bill and was 
paid at the flat rate of 45 percent. Wage 
bills above the standard prescribed were 
taxed at steeply increasing rates. A tax on 
extra profits was envisaged by law, but 
never applied due to technical difficulties 
(Tišma, 1964, p. 97). Turnover tax was 
greatly reduced, and amounted to 9-14 
percent of budgetary revenues (Jelčić, 
1967b, p. 14). Its task was to absorb 
monopoly profit and to influence price for- 
mation (Radovanović, 1953, p. 62). 

The system of AF rates helped to 
eliminate administrative ties between en- 
terprises and planning authorities, but 
soon degenerated into administrative de- 
termination of AF rates for each indi- 
vidual enterprise. It had to be replaced by 
a system working more in a market fash- 
ion. It was not clear how to design such a 
system. It seemed advisable to make use 
of the experience of traditional market 
economies. Instead of net product, profit 
was the base of taxation for the next four 
years (1954-1957). Wages became part of 
costs of production. Profit was taxed at a 
flat 50 percent rate. The other half of gross 
profit was used for contributions to SIF’s 
for supplements to basic wages, for enter- 
prise funds and for some other purposes. 
Wages from profits were linked with con- 
tributions to local budgets which amounted 
to same sort of progressive payroll taxa- 
tion. A tax on monopoly profit was en- 
visaged but never applied because it proved 
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impossible to established which part of 
the income resulted exclusively from the 
work of the collective. The share of the en- 
terprise (wages and undistributed profits) 
gradually increased to one third of net 
product generated (net product included 
turnover tax) (Tišma, 1964, p. 99). 

In this period two interesting new taxes 
were introduced. Mines, hydroelectric 
power stations and some other firms were 
to pay rent. Artisans and peasants were 
obliged to pay tax on hired labor. The 
latter tax was insignificant in quantitative 
terms, because only one-eighth of the 
artisans and almost no one among peas- 
ants hired labor, but served as a reminder 
that hiring labor meant exploitation. 

Wages as part of cost of production were 
deemed inappropriate for a self-manage- 
ment system. Thus the new system, in- 
augurated in 1958, was based on the dis- 
tribution of total enterprise income. That 
was-a switch back from profit to net prod- 
uct, reduced for turnover tax and some 
other items. There was also a terminologi- 
cal change: wages and salaries were re- 
placed by personal income. With many 
changes the system lasted until 1964. 

The main tax, surpassed only after 1961 
by the turnover tax, was the contribution 
from income. The rates were progressive 
up to 80 percent. Tax progression was in 
1961 replaced by a flat rate of 15 percent 
and a surtax of 25 percent. In the mean- 
time another development took place. It 
appeared reasonable to link collective 
consumption and public services to the 
level of personal incomes earned in any 
particular territory. For this purpose con- 
tributions to budgets were made out of the 
wage bill. In 1958 these contributions were 
progressive, in 1959 a flat rate of 11 percent 
was charged; the rate was increased to 15 
percent in 1963. In 1964 some tax rates 
were reduced, and mining taxes and con- 
tributions to SIF abolished. The abolition 
of progressive rates led to a reintroduction 


of the progressive personal income tax 
(Tišma, 1964, p. 207). This indicated that 
the economic functions of the payroll tax 
and personal income tax, as discussed be- 
low, had been confused. The share of the 
enterprise in its net product increased to 
about one half. 

In order to increase this share still fur- 
ther, the last reform of 1965 abolished all 
contributions from enterprise income. The 
share in net product jumped to about 
two-thirds. Since then enterprise taxation 
has rested exclusively on payroll taxes. If 
we count social insurance contributions, 
labor has been made about 60 percent 
more expensive than necessary. This has 
serious consequences. Before 1960 taxa- 
tion created capital saving inducements 
(Pejovich, 1964): in a labor surplus 
economy that was rational. Since 1964 
taxes have stimulated labor saving prac- 
tices. Enterprises did in fact react: coal 
was being replaced by oil, cotton growing 
and cattle raising by wheat cultivation 
and so on, and thousands of workers be- 
came redundant. Further, flat rates intro- 
duced an awkward rigidity and tended to 
intensify cycles. Finally, the abolition of 
progressive payroll taxation after 1958 and 
the lifting of wages control in 1961 meant 
that two important checks on inflationary 
pressures were eliminated. We have already 
discussed the consequences. 

Taxation experiments have clearly not 
been completed. Is there anything one 
could say about how an appropriate taxa- 
tion system ought to be designed? On 
various occasions the IES has made sug- 
gestions in this regard, and they may be 
summed up as follows. The equilization of 
personal income distribution can be 
achieved by the familiar progressive per- 
sonal income tax. There is no need to tax 
profits, even less to tax them progressively, 
since capital is socially owned. But there 
is a need to tax payrolls and to tax them 
progressively. In order to do this wages 
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ought to be standardized by applying ac- 
counting wages for certain categories of 
skill. (The skill rating should, of course, 
not be left to enterprises themselves, just 
as school diplomas are not issued by pupils 
themselves.) When faced with the alterna- 
tive of either losing a greater part of the 
“excess wage fund” through taxes or using 
that money for development purposes the 
working collective will often-opt for the 
latter. This will check wage increases in 
the most profitable enterprises—which 
have continually been generating wage 
pushes—-and expand their investment, 
increasing the supply of their products 
relative to demand and lowering prices. 
Labor should be made as cheap as possible 
(for the enterprise, of course, not for the 
workers) in order to stimulate labor in- 
tensive production. If some taxes still 
prove necessary, they may be levied on the 
enterprise income at a flat rate. Such ‘“‘con- 
tributions from income” may be consid- 
ered as a self-management counterpart to 
the familiar value-added tax. 

While direct taxes have received little 
attention in professional economic litera- 
ture, turnover tax has been extensively 
discussed. And with good reason. It sur- 
vived through all tax reforms as one of the 
principal taxes. Since 1954 the share of 
turnover tax in total budget revenues has 
oscillated between 29 and 43 percent (Han- 
zekovié, 1967a, p. 28). By 1964 six kinds of 
turnover tax were in operation (Lazarević, 
1965). Producers’ turnover tax was in- 
herited from the days of central planning 
It was levied on scme 250 products at rates 
varying between 2 and 81 percent: it was 
contained in producers’ prices, represented 
a part of enterprises’ gross receipts and was 
collected at the time the invoice was is- 
sued. It was easily and quickly collected, 
even before bills were paid, and was liked 
by the government. It was also used as an 
instrument of price policy. In order to 
provide independent sources for communal 


budgets, in 1956 a communal sales tax was 
introduced. In 1961 owing to the abolition 
of progression in enterprise income taxa- 
tion the government ran short of money 
and introduced the one percent general 
turnover tax. This was a multiple—stage 
tax and was intended to reduce the number 
of middlemen between producers and final 
consumers: however, apparently no effect 
of this kind was achieved (Hanžeković, 
1967b, p. 47). There was then also pur- 
chase tax on specific products, service 
sales tax and duty on real estate and other 
transfers. 

Producers’ turnover tax has been se- 
verely criticized. Both the government and 
the enterprises tended to abuse it as a price 
formation device. In twelve years its 
tariff was changed almost one hundred 
times (Jelčić, 1967c, p. 4). Its handling re- 
quired a large amount of working capital 
on the part of the enterprise. It tended to 
distort prices, and so did the multiple 
stage general turnover tax. In the case of 
exports, tax deductions had to be com- 
puted and made. For all these reasons the 
two kinds of turnover tax were abolished 
and in 1965 replaced by a sales tax levied 
on consumer goods in retail trade, added to 
retail prices, charged directly to buyers 
and collected when the commodity was 
sold. But a retail trade sales tax cannot be 
changed often and cannot be differentiated 
for many products. Thus its use as a price 
formation instrument is rather limited. It 
is now primarily a device for collecting 
budget revenue. 

Budget for a Self-Government Economy: 
A budget is more consistent with a cen- 
trally planned economy the more all- 
embracing it is. Ideally all financial trans- 
actions of the economy are to be regulated 
by the budget. It is the other way round in 
a self-government economy. Here the 
budget ought to be restricted to as small a 
section of the economy as possible in order 
not to interfere with the economic activi- 
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ties of work collectives. Ideally the budget 
should cover only the activities of various 
state agencies. In this respect the 1952 
reform initiated three important develop- 
ments. They were related to the organiza- 
tion of the non-market sector of the 
economy, to the creation of various social 
funds and to the decentralization of 
budgetary revenues and expenditures. 

The Yugoslav tradition had made a 
sharp division between enterprises (po- 
duzeéa) and institutions (ustanove). The 
former were business establishments, the 
latter were financed from the budget and 
roughly corresponded to non-profit insti- 
tutions in the USA and elsewhere. Since 
the latter depended on the budget, i.e. on 
the government administration, for their 
revenues, it was clear that self-manage- 
ment had little chance of developing. Thus 
institutions that performed public ser- 
vices and could be financed partly or 
wholly by selling their services were 
separated in a special group of “‘institu- 
tions with independent finance.” Grad- 
ually it became evident that there were 
two fundamentally different types of 
public services: the one (government ad- 
ministration, judiciary, police, defense) 
rendering various administrative services 
to society, the other (education, science, 
medical care, etc.) increasing the welfare 
of the members of society. It seemed ap- 
propriate to finance the former from the 
budget (“public expenditure”) and to 
organize them in a more or less traditional 
fashion, but the latter (“collective con- 
sumption”) required a different approach. 
M. Hanžeković suggested that taxes be 
used to finance the former and contribu- 
tions the latter (HanZekovié, 1967a, p. 17). 

Next, while there was to be a free mar- 

13 The law of 1959 changed this condition into “insti- 
tutions organized according to the principles of social 
self-government.” The institutions were renamed “‘in- 
dependent institutions.” In 1965 they obtained the 


status of work organizations with the same self-man- 
agement rights as enterprises. 


ket for the short-run operations of enter- 
prises, it appeared advisable to retain 
substantial central control in the field of 
capital formation. But capital financing 
was to be on a credit basis and budgetary 
financing implied grants without repay- 
ments. Thus investment resources were 
separated from the budget and concen- 
trated in investment loan funds. The 
budget continued to finance investment 
projects in the nonmarket sector (schools, 
hospitals, etc.). 

In 1952 social insurance had also been 
separated from the budget. This decision 
was motivated by the fact that social in- 
surance could be efficiently operated as an 
independent social service under a social 
self-government regime. The latter meant 
that the governing bodies were composed 
of representatives of various social inter- 
ests (physicians, social workers, citizens, 
government representatives). 

Very soon there was a proliferation of 
various funds for housing, for advance- 
ment of agriculture and forestry, for roads, 
for cultural activities, for education etc. 
Many of these funds had their independent 
management bodies and obtained their 
resources from special contributions or 
from budgets. Hanžeković suggested the 
following three-fold classification (1967a, 
p. 13): (1) funds for capital formation 
(SIF) or for financing public services; (2) 
funds for financing without repayment 
obligation or for granting credit; (3) with 
self-government bodies or without. Defi- 
nite trends have appeared in further de- 
velopments. Loanable funds were mostly 
transferred to the banks. Funds without 
independent management bodies are used 
as often temporary instruments of budge- 
tary financing for special purposes. The 
third category, permanent funds with in- 
dependent self-government, represents an 
innovation. 

The social-insurance fund set an ex- 
ample. A decade later the example was 


a 


HORVAT: YUGOSLAV ECONOMIC POLICY 151 


followed by education. At first, T. Konev- 
ski remarked, that was just a transmission 
mechanism in budgetary financing (1968, 
p. 163). But in 1967 Education Unions 
were formed to operate the funds. As- 
semblies at communal and republican 
levels vote money to be allocated to educa- 
tion funds. Education Unions—self— 
government bodies composed of represen- 
tatives of schools, outstanding figures in 
cultural life, government agencies—dis- 
tribute the money by negotiating the ser- 
vices to be rendered by various educational 
establishments. In 1969 Research Unions 
were formed. They operate funds for re- 
search work created in 1960. Unions are 
shown in the quasi-market sector of Figure 
2: 

Hanžeković points out that in 1965 
funds absorbed 8.8 percent and institu- 
tions 14.2 percent of national income, 
which had to be compared with total 
budgetary expenditures that amounted to 
20.1 percent of national income (1967a, 
p. 14). Institutions obtain about one third 
of their income from selling their services 
to direct buyers (to the market), 50-60 
percent of their revenues come from vari- 
ous funds (quasi~market) and only one- 
tenth derives from budetary subsidies. 
Such a structure of revenues enabled the 
non-market (not non-profit, because they 
do make profits) institutions to gain a con- 
siderable amount of independence. Also, 
they established closer contacts with the 
buyers of their services and with the rest of 
the economy. Is there, one might ask, any 
economic activity in which an Archeclogy 
Department of a University, a museum or 
art gallery can engage? Yes, there is, 
though perhaps not directly. Tourist agen- 
cies and hotels may be, and in fact are, 
interested in financing the development of 
an archeological site, a local museum or 
art gallery. Sometimes these are rather 
roundabout ways for achieving certain 
goals, but if they eliminate government 


control and increase independence, the 
price may not be too high. Yet there are 
other costs involved. Konevski points out 
some of them (1968, pp. 128-65). To ad- 
minister a fund an administrative appara- 
tus has to be set up. Unlike business enter- 
prises in the market, a school or a hospital 
is in an inferior position when it negotiates 
contracts with the funds. Commercialism 
may and does have detrimental effects in 
such fields as culture, education, science or 
medical care. The consumer may be, and 
often is, victimized. Since it is too early to 
evaluate the working of the system, one 
can only invoke the wisdom of the ancient 
Greeks concerning the organization of hu- 
man affairs: right proportions, no ex- 
tremes. 

The creation of funds and the establish- 
ment of self-financed institutions repre- 
sent two aspects of decentralization. As 
a consequence the share of budgetary rev- 
enues in national income was reduced from 
one-third in 1952 to one-fifth in 1967. The 
third aspect of decentralization was re- 
lated to the division of revenues among 
budgets of various socio-political units. 
The federation was gradually transferring 
its responsibilities for various social ser- 
vices to republics and communes. As a 
result the share of federal expenditures in 
total budgetary expenditures dropped from 
74 percent in 1952 to 53 percent in 1968. 
The trends have been reversed as com- 
pared with what happens elsewhere. 

The division of budget revenues among 
various budgets is a somewhat complicated 
technical problem. Not less than five laws 
in the period 1952-1965 tried to solve it 
and with only limited success. In theory 
there are two possibilities: a separation of 
revenues, and joint revenues. Both have 


4 In the USA the share of federal revenues in total 
budgetary revenues increased from 42 percent in 1890 
to 75 percent in 1954; in Switzerland federal expendi- 
tures amounted to one half of cantonal expenditures in 
1913 and to 111 percent in 1958 (Bogoev, 1964, p. 10). 
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been tried out at one time or another. 

After 1952 the budget monism of a 
centrally planned economy was replaced 
by a budget pluralism better suited to a 
self-government economy. The former 
budgetary system was based on participa- 
tion in joint revenues, the higher govern- 
mental bodies determining the conditions 
of participation. If lower budgetary units 
were to be made more independent in the 
development of revenue sources in their 
own territories, a system based on a sepa- 
ration of revenue sources seemed more ap- 
propriate. Thus sources of revenue were 
allocated to budgets at various levels. 
Only the federation was entitled to in- 
troduce new taxes, but, if introduced, 
taxes had to be immediately allocated to 
specific budgets or funds. In principle 
every unit was to cover expenditures from 
its own revenues. This principle was not 
fully implemented, but there was a great 
change as compared with the former prac- 
tice. In two characteristic years republics 
and communes obtained their revenues in 
the following ways (Radovanovié, 1956a, 
p. 445): 











TABLE 12 
1948 1954 
Own revenues 53.7% 72.5% 
Participation in joint revenues 43.3% 22.5% 
Federal subsidies 3.0% 5.0% 





With many changes this system lasted 
for nine years (1952-1959). Its main 
shortcomings, as described by Radovano- 
vié (1962, p. 115) and K. Bogoev (1964, 
pp. 188-90) were two. Sources allocated to 
lower units were not sufficient to meet the 
recognized needs. Deficits were substantial 
and were covered by sharing in revenues 
and by subsidies. These were discussed 
every year anew, which made lower units 
very dependent on higher authorities. 
Next, the lack of objective allocation cri- 
teria generated a bargaining process. For 


both reasons the system failed to provide 
stability and incentives. 

In the period 1960-1964 the budgetary 
system was again based on participation. 
Separate sources were allocated only to the 
federation (they covered 90 percent of its 
revenues) and to communes about 20 per- 
cent of their revenues). Republics and 
districts had no separate sources. The par- 
ticipation of all units was determined by 
federal and republican laws. The higher 
units could not arbitrarily select more 
favorable sources for themselves. In order 
to eliminate another source of arbitrari- 
ness, participation rates were not dif- 
ferentiated according to sources as before, 
but instead one single participation rate 
was applied to all sources of revenue. Par- 
ticipation rates were increased for less 
developed units, and if this was not suf- 
ficient, subsidies were granted. Increased 
shares and subsidies were to be determined 
on the basis of the funds needed for carry- 
ing out “mandatory tasks and services.” 
However, since objective criteria were not 
established, the familiar arbitrariness crept 
into the process. In 1960 only 9 percent, 
and in the following year only 3.6 percent 
of all communes were able to cover their 
needs in the regular way (Bogoev, 1964, 
p. 205). About one-half of all communes 
had to rely on both increased participa- 
tion shares and subsidies. What was in- 
tended to be a corrective device turned out 
to be the main instrument for balancing 
budgets of lower units. 

The 1965 tax reform introduced the sep- 
aration principle once again. The sources 
were allocated as follows. Taxes on per- 
sonal income and sales taxes may be in- 
troduced by all socio-political communi- 


ties. Apart from that, taxes on property 


(and some other taxes) belonged to com- 
munes, estate duties to republics and cus- 
toms duties to the federation. Communes 
and republics are empowered to decide in- 
dependently what kinds of revenue to in- 
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troduce for their territories and to fix the 

_tax rates. There are two safeguards. The 
federal government can fix temporarily 
the limits for the tax rates set by republics 
and communes. Communes and republics 
are legally obliged to cooperate with one 
another in fixing the level of their revenues 
in order to assure citizens equal treat- 
ment. Republics and provinces are en- 
titled to federal subsidies provided their 
per capita revenue is below the Yugoslav 
average and they have exhausted all pos- 
sibilities for collecting revenue through 
taxation of personal income, in conformity 
with the economic potential of their pop- 
ulation (Turtinovié, 1968). 

This time the criterion for subsidies has 
been defined somewhat more precisely. 
But it has also been criticized. Hanžeković 
argues that approximately equal budge- 
tary revenue per capita cannot be an ap- 
propriate criterion. Instead appropriately 
defined necessary and justified expenditure 
should provide a basis for allocations 
(1967a, p. 7). In fact this seems to be the 
problem of the Yugoslav budget system. 
Yugoslav territories are extremely un- 
evenly developed. Per capita income in the 
Republic of Solvenia is 5.4 times higher 
than in the Autonomous Province of 
Kosovo. Communal budgetary revenues 
are, of course, even more unequal: in 1965 
the most developed commune in Slovenia 
obtained per capita revenue almost 16 
times higher than the least developed com- 
mune in Kosovo. Such extreme differences 
inevitably ruined all schemes in which al- 
location criteria were not precisely defined. 
Konevski complains that in the new sys- 
tem more than one-half of communes in 
Serbia have to rely on subsidies, which is 
inconsistent with the philosophy of self- 
government (1968, p. 116). 

In 1968 the government asked a research 
institute to study the problem. A group 
under the chairmanship of P. Sicherl pre- 
pared a voluminous report (Sicherl et al., 


1968). Sicherl finds that although differ- 
ences between the developed and the un- 
derdeveloped regions in per capita income 
are extreme, differences in nonagricultural 
income per worker are small. He used a 
a special statistical method developed by 
his colleague B. Ivanovié (1964) to es- 
tablish that the distance between de- 
veloped and underdeveloped regions is ap- 
preciably greater in the economic sphere 
than in the sphere of social services and 
living standard. In a later article Sicherl 
argues that it is easier to reduce the dis- 
tance in the latter sphere (in terms of 
flows of services) than in per capita na- 
tional income (1969). As a basis for sub- 
sidy computations, Sicherl takes account- 
ing budgetary revenue which he defines as 
revenue obtained by applying the average 
Yugoslav tax rates to actual tax sources in 
the region. The dilemma of whether policy 
should be based on the equalization of 
needs or of revenues is resolved in favor of 
revenues, on the ground that it is difficult 
to determine needs in an objective way 
and that to do so is also inconsistent with 
the philosophy of decentralized decision 
making. There follows a long and involved 
discussion of the most appropriate method 
of determining standard revenue. The dif- 
ference between the standard and the ac- 
counting revenue is to be covered by 
federal subsidy. Sicherl’s Report has been 
discussed in government and parliamen- 
tary committees but has not produced 
practical results as yet. 

Communal Economy: In daily life every 
man appears in a double capacity: as a 
producer and as a citizen. Thus direct 
democracy will also have two aspects: one 
relating to the work place, the other to 
the territory where citizens live. As mem- 
bers of working collectives, people engage 
in self-management. As inhabitants of 
towns and villages, they manage their af- 
fairs by establishing local self-government. 
The territorial association that corresponds 
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to the collective at the work place is the 
commune. 

There has been a strong tradition in 
local government in Yugoslavia since the 
days of the National Liberation War. Peo- 
ple’s Liberation Committees, as local 
government bodies, worked with great in- 
dependence, initiative and resourcefulness 
to supply the partisan army and organize 
daily life in the liberated territories. It 
is hardly a matter of chance that the first 
People’s Committee and the first Com- 
mittee of Workers’ management appeared 
simultaneously in the fall of 1941 in the 
mining town Krupanj. People’s Com- 
mittees continued to exist after the war, 
but than as components of a rigidly cen- 
tralized system. The system was based on 
the principle of democratic centralism, 
which meant that higher bodies could abro- 
gate decisions of People’s Committees. 

This practice was radically changed in 
the fateful year of 1952. The principle of 
democratic centralism was replaced by the 
principle of legality control (Dordevié, 
1957, p. 24). District People’s Committees 
became organs of self-government and 
Communal People’s Committees organs of 
local government. District Committees 
had assemblies with two houses: one com- 
posed of political representatives, the other 
of representatives of producers. The next 
crucial step was taken three years later. 
The 1955 law on local self-government 
proclaimed that the Commune was “the 
basic political—territorial organization of 
self-government by the working people 
and the basic socio-economic community 
of the population on their territory.” The 
Constitution of 1963 changed the phrasing 
slightly to make the commune “the basic 
socio-political community.” The develop- 
ment of the communal system has been 
greatly influenced by the historical ex- 
ample set in 1871 by the Paris Commune, 
“that finally discovered political form in 
which emancipation of labor can be carried 
out” (Marx). It is useful to notice, as D. 


Milivojevié points out, that the commune 
has not been conceived as just a form of 
otherwise familiar local government. It is 
a community of those living, working and 
producing, satisfying their basic needs, 
and realizing their civil and self-governing 
rights in a.particular territory (1965, p. 8). 
For a while districts retained certain co- 
ordinating functions and then gradually 
withered away. 

Since the commune is a territorial as- 
sociation, one of the first problems to be 
solved was to determine the size of the 
territory. The problem was solved by 
practical experimentation over the period 
of a decade. Consistent with central plan- 
ning was a hierarchy of governmental 
levels. There were three levels below the 
level of republic: county (oblast), district 
(kotar) and local committee (mjesni na- 
rodni odbor). In 1951 counties disap- 
peared. The orientation towards a market 
economy made excessive administrative 
fragmentation—there were more than 
7,000 local committees—unnecessary and 
so in 1952 the number of local committees 
was halved and committees were replaced 
by communes. In order to bring local 
government closer to citizens, in 1955 the 
commune was made the basic self-govern- 
ment unit. Since, however, the commune 
was expected to exercise a wide variety of 
functions, its territory had to be increased. 
Table 13 depicts the process of territorial 
transformation. Each new law on terri- 
torial changes, remarked E. Pusić, was 
announced as the last and the definite one 
(1968, p. 245). 

Communal territory was growing larger 
and larger and by 1967 the average po- 
ulation size of the commune (40,000 in 
1967) almost reached the poulation size 
of the district at the beginning of the pro- 
cess (48,000 in 1952). The district became 
superfluous and disappeared. The larger 
commune was more efficient, but less self- 
governing; that is why the new Constitu- 
tion provided for the creation of local 
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TABLE 13.—NuUMBER OF TERRITORIAL UNITS OF LOCAL GOVERNMENT 
(END OF THE YEAR) 














1948 1952 1955 1967 
Local committees/communities 7967 — — 4968* 
Communes — 4052 1479 501 
Districts 427 351 107 — 
* 1965. 
Sources: Jugoslavija 1945-1954, pp. 35-36. SGJ-1968, p. 62. Yugoslav Survey, 1965, 
p. 3296. 
communities. These were to be self- for social property, either under its own 


governing communities of citizens in rural 
and urban localities concerned with all 
activities connected with the satisfaction 
of the needs of citizens and their families. 
J. Duritié describes three functions of a 
local community: it is (a) a form of self- 
government including traditional political 
activities, (b) a unit of town planning and 
(c) an organization taking care of some 
social services, public utilities, etc. (1965). 
Pusié is rather skeptical about local com- 
munities contributing in any important 
way to self-government. In his view their 
activities are too restricted to be par- 
ticularly attractive to the citizens and 
in a modern urban setting territorial close- 
ness per se generates no specially active 
social ties (1968, p. 243). There are 27,706 
localities in Yugoslavia, and by 1965 sta- 
tutes of communes provided for the crea- 
tion of 4,968 local communities (7.7 per- 
cent of communes did not establish local 
communities at that time). The organiza- 
tional circle seems to have been closed: 
communes have replaced districts and local 
communities have replaced local commit- 
tees. But considerable social experience 
has been accumulated in the process. 
Apart from exercizing the functions of 
traditional local government, which in- 
clude local politics, public utilities, educa- 
tion, social welfare, etc., a commune is also 
responsible for other aspects of local life. 
D. Miljkovié explains this in detail. The 
commune is expected to harmonize indi- 
vidual and social interests. It is responsible 


control or “belonging” to enterprises. It 
takes care of economic development and 
cultural advancement. It coordinates all 
economic, social and political activities on 
its territory, prepares a social plan and 
makes it possible for citizens to participate 
in the process of social decision-making 
(Miljković, 1961: Jelčić, 1969). But com- 
munal self-government is a contradictory 
institution, remarked Djordjevié, as it 
carries with it forces of unification and 
disintegration Both forces will soon make 
themselves felt. 

The 1955 law was preceded by extensive 
discussions about the functions of the 
commune. In a paper presented at the 
annual meeting of Serbian economists in 
1954 J. Davičo maintained, and those 
present agreed, that a labor managed en- 
terprise had no incentive to embark upon 
substantial capital formation. In his opin- 
ion large investment would imply creating 
a new enterprise which would be equally 
labor managed and so could not be dom- 
inated. For this reason Davičo argued that 
the commune was “the natural investor in 
our circumstances” (1954, p. 192). As 
Table 10 shows, communes indeed became 
large investors. In 1964, when a maximum 
was reached, 25 percent of all investment 
in fixed capital was financed by communes 
(and districts). Since 1959 communes have 
been entitled to initiate the setting up of 
all kinds of enterprises, to bring about 
mergers or carry out liquidations (Bogoev, 
1964, p. 129). However, the last economic 
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reform put an almost exclusive reliance on 
enterprises as far as capital formation was 
concerned, and by 1968 the communal 
share in investments dwindled to four per- 
cent. But this left other economic func- 
tions of the commune intact. In cases of 
failure of an enterprise, the commune 
shares a good deal of the financial respon- 
sibility involved. The commune also gives 
guarantees for credits and loans granted by 
the banks to enterprises located on its 
territory. 

For people accustomed to central plan- 
ning, i.e. to administrative methods in 
running an economy, it was difficult to 
imagine a really free market. They were 
determined to get rid of governmental 
controls. It seemed obvious that the best 
way to achieve that was to replace it 
by communal control. The self-governing 
commune would tell enterprises what to do 
and how to behave. In 1954 and 1955 com- 


munes were empowered to determine the © 


needs of enterprises and to distribute 
their profits after federal taxation. Since 
they were entitled to determine their 
shares in profits and since they were inde- 
pendent in budget expenditures, com- 
munes taxed incomes of enterprises more 
than the latter could bear. The conse- 
quence was a general price rise as shown in 
Table 6 and Figure 1. In 1956 taxation 
rights of the communes were again reg- 
ulated by federal laws (Radovanovié, 
1956b, pp. 113-16; Bogoev, 1964, p. 
166). 

Gradually romantic views of conflictless 
communities, local or otherwise, had to be 
revised. Hopes have been directed towards 
an impersonal market mechanism, but ex- 
pectations have again been a little un- 
warranted, I am sorry to say as an econo- 
mist. But at least people were willing to 
learn from experience. Enterprises gained 
communal boundaries. Communal banks, 
which kept appearing in the period 1948- 
1964, became just commercial banks. The 


approach to communal economy, self- 
government and life became far more so- 
phisticated. The actual economic, social 
and political importance of communes has 
not decreased, though lately republics 
show a tendency to encroach upon com- 
munal finance. 

In an excellent study Bogoev surveys 
the development of communal finance 
(1964). In this context one difficult fiscal 
problem—adequate finance for administra- 
tive and, in particular, for social services— 
may be singled out for closer scrutiny. 
Bogoev and Petrovié point out that the 
1957 Resolution of the Federal Assembly 
on public expenditure and collective con- 
sumption which together comprise ‘“gen- 
eral consumption” in Yugoslav terminol- 
ogy as distinct from privately financed 
consumption) demanded that such ex- 
penditure be tied to the economic po- 
tentials of the area in question (Bogoev, 
1964, p. 179; Petrovié, 1968, p. 57). Later 
the new constitution insisted on the prin- 
ciple of work performed as one of the tax- 
ation criteria to be applied to revenues of 
socio-political units. Tax laws interpreted 
these two principles to mean that taxes 
should be collected in proportion to per- 
sonal income. For this reason the propor- 
tional payroll tax gained in importance 
until after 1964 it became the only tax 
paid by the enterprises. Since collective 
consumption is a kind of personal con- 
sumption collectively financed, it seemed 
just and proper to link it with personal in- 
comes earned in a particular territory. The 
payroll tax was made even more attractive 
when it was arranged that it be paid into 
the budget of the commune where people 
lived and not where they worked or where 
the enterprise head office was located. It is 
only recently that the short-comings of 
the payroll tax and the fallacy in the rea- 
soning by which it was introduced have 
begun to be discussed. 

Let me close this section by a brief re- 
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view of the main activities of a commune. 
What communes do is best seen from a 
breakdown of budgetary expenditures, as 
shown in Table i4. 

Public utilities, education, infrastruc- 
tural investment and public administra- 
tion are activities controlled by the com- 
mune more than by either republics or 
federation. Bogoev points out that the 
communal share in total budgetary ex- 
penditures is one of the highest in the 
world (29-35 percent or 50 percent with- 
out defense in Yugoslavia as against 30 
percent in Western Germany, 25 percent 
in Switzerland, 22 percent in Austria and 
20 percent or 35 percent without defense 
in the USA) (1964, p. 329). Whether this 
share has reached the upper limit remains 
to be seen. 

Fiscal Policy: I add this section for the 
sake of completeness. But it might as well 
have been ‘omitted. Strange as it may 
sound, there is no fiscal policy in Yugo- 
slavia. In fact, this is quite consistent with 
the belief in the absence—or with the 
ignorance of the presence—of business 
cycles. 

Fiscal policy can affect aggregate de- 
mand via the revenue or the expenditure 
side of the budget. The revenue side, tax- 
ation, has been recognized as a legitimate 
tool of fiscal policy in theory and is some- 
times used in practice. Producers’ turn- 
over tax has been occasionally used to af- 
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fect the general level of prices in order to 
absorb excessive purchasing power. Other- 
wise numerous tax changes have been 
made in order to affect individual prices or 
to increase the discretionary power of en- 
terprises over their incomes and have not 
been intended to affect aggregate demand. 
To a certain extent selective turnover tax 
reductions have occasionally had price 
stabilization effects. 

The federal government occasionally 
ran a substantial deficit in recession years, 
as for instance in 1962 and 1965. But that 
was purely accidental, a consequence of 
the combined effects of tax reforms and 
the lack of revenues. Textbooks on public 
finance, written invariably by people with 
training in law, keep on reminding stu- 
dents of the time-honored principle of 
sound finance: the balanced budget. And 
since governments on all levels were not 
too scrupulous in their spending practices, 
insisting on balancing the budget was 
quite justified. Bogoev points out that the 
budget has always been balanced when 
presented to the Federal Assembly for ac- 
ceptance and that only'in implementation 
would deficits appear. Deficits have 
amounted to 10-15 percent of the federal 
budget and up to 5 percent of republican 
and communal budgets, but have been 
much larger for extrabudgetary expendi- 
tures (investment, social insurance) (Bo- 
goev, 1966, p. 159). 


TaBe 14.—Bopcer EXPENDITURE IN 1966 








Total 
expenditure 
Total expenditure effected 100 
Education 100 
Science end culture 100 
Social welfare and medical care 100 
Public utilities 100 
Public administration 100 
National defense 100 
Infrastructural investment 100 


Source: Turčinović, 1968, p. 71. 


Federation Republics and Communes 


provinces 
45.8 19.4 34.8 
0.1 21.5 78.4 
5.3 58.1 36.6 
52.0 11.6 36.4 
— 16.2 83.8 
16.7 40.0 43.3 
99.7 — 0.3 
5.3 38.8 55.9 
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The first public debate about fiscal 
policy took place in 1967. At an economic 
conference in Ljubljana Bogoev (1967), 
Hanžeković (1967b) and Jelčić discussed 
the absence of fiscal policy in Yugoslavia 
and made various suggestions. Bogoev 
quotes the Resolution of the Federal As- 
sembly on Economic Policy in 1967 which 
stated that there was excess demand and 
that not only had all budgets to be bal- 
anced but also reserves had to be accumu- 
lated. As our Figure 1 shows, Yugoslavia 
experienced an unusual depression in 1967. 
Bogoev also points out that proportional 
tax rates levied on payrolls have cycle- 
intensifying effects and that the small 
amount of transfer expenditures (unem- 
ployment compensation, debt repayment 
subsidies) limits the possibilities of an ef- 
fective anticyclical policy. In the post-war 
period the federal government raised three 
internal loans (for the First Five Year 
Plan, to counteract the effects of the Com- 
inform economic boycott and to finance 
the rebuilding of Skopje, destroyed by an 
earthquake). The sole purpose of these 
loans was to transform a part of personal 
consumption into investment. Bogoev be- 
lieves that the rigidity of the existing fiscal 
pluralism may be softened and an effective 
anticyclical use made of appropriately de- 
signed federal budgetary subsidies to other 
budgets. 

B. Šoškić is the only other economist 
who has made written contributions re- 
lated to fiscal policy (1969a). Šoškić was 
primarily interested in the expansionary 
effects of public works. In his view the 
most appropriate objects of increased pub- 
lic financing are: housing and communal 
construction, road construction, land re- 
clamation and irrigation projects, and 
power generation projects. Such invest- 
ment projects are desirable also because of 
their very low import content, as was 
pointed out by the IES. Šoškić added that 
they were also very labor intensive, which 


is of great importance for a labor surplus 
economy (1969b). 


VI. Self-Government, Market and Socialism 


Limitations of space preclude discussion 
of two important lines of economic policy, 
agricultural policy and regional develop- 
ment policy. But there is one permanent 
theme of Yugoslav social science discus- 
sion which cannot be neglected: the in- 
terrelationship between socialism self- 
government and market. Recent discus- 
sions of this problem will be surveyed in 
this concluding chapter. 

I have already discussed the familiar 
contention that socialism and markets 
(“commodity production”) are incompat- 
ible. It was the basis of P. Sweezy’s criti- 
cism of Yugoslav economic policy as a 
“gradual transition from socialism to cap- 
italism” (1964). Sweezy argues that the 
market restricts socialist relations and 
transforms social ownership into a sort of 
collective ownership. Material incentives 
and market orientation necessarily gen- 
erate a profiteering mentality. The evalua- 
tion of social usefulness by profit is char- 
acteristic of a capitalist system. Gadgetry 
and acquisitiveness replace socialist values. 
This sort of criticism is fairly common. 
J. Djordjević argues in reply that the 
undesirable social phenomena are the re- 
sult of industrial civilization and not only 
the consequence of the market. The aboli- 
tion of the market means a return to 
étatism and state property. Self-govern- 
ment implies free disposal of earned income 
and, more generally, business autonomy 
which, in turn, implies markets. If this is 
not understood, the alternative is an old 
one: the eschatological idea of state rule 
and the re-education of man. “Man would 
be placed under the tutelage of the state 
(or party, or some other mechanism) to be 
prepared and educated, so that one day he 
may become an adult socialist subject” 
(1966, p. 96). 


HORVAT: YUGOSLAV ECONOMIC POLICY 159 


Yugoslav economists are quite unani- 
mous in believing that the market ought 
to be maximally exploited as a device of 
economic organization. Philosophers, how- 
ever, have their doubts. M. Markovié, a 
leading philosopher actively interested in 
economic affairs, believes that initial forms 
of workers’ self-management cannot be 
achieved without material incentives 
which imply market competition. How- 
ever, if exclusive reliance on money rela- 
tions became a permanent feature of the 
society, self-management might gradually 
degenerate into a sort of capitalist co- 
operative. If the results of work were per- 
manently evaluated in terms of income, 
and if the desire to earn as much money as 
possible became a permanent and basic in- 
terest of a worker, this would produce a 
personality type not basically different 
from the type produced by a capitalist 
society (1965, p. 70). 

Referring to Marx, some of my philoso- 
pher colleagues declared that socialist com- 
modity production was a contradictio in 
adjecto. In Marx’s sense commodity pro- 
duction implies market relationships which 
result in “commodity fetishism” and vari- 
ous alienation phenomena. I tried to clarify 
matters in the following way. The familiar 
statement that commodity production gen- 
erates capitalism ought to be reversed. 
Commodity production existed in slavery, 
feudalism, and capitalism as well as in 
étatism. It clearly did not determine all 
these socio-economic systems; on the con- 
trary, it was determined by some more 
fundamental social relationships and was 
shaped by respective social systems. Thus, 
for instance, capitalism resulted from pri- 
vate ownership, étatism from state owner- 
ship. Since there are so many types of com- 
modity production, it need not be surpris- 
ing if we also find socialist commodity pro- 
duction. The elimination of private owner- 
ship does not necessarily produce social- 
ism, although it may restrict the role of the 


* 


market considerably. If private ownership 
is replaced by state ownership, capitalism 
is replaced by étatism and commodity 
fetishism by office fetishism. In both cases 
relations among people are reified, social 
inequality preserved, class exploitation 
continued, essentially human existence 
made impossible. In socialism social owner- 
ship makes social capital equally acces- 
sible to anybody while the authoritarianism 
of a privately managed or a state man- 
aged firm is replaced by self-management. 
In this context the market and planning 
are not goals but means. If a working col- 
lective is to be really autonomous in eco- 
nomic decision-making, the market is in- 
dispensable. But planning contradicts the 
business autonomy of an enterprise and so 
the choice is between planning and the 
market—says a time-honored fallacy. In 
fact social planning, far from restricting, 
enlarges the autonomy of enterprises for 
at least three reasons: (1) it reduces un- 
certainty which is the basic restriction on 
free decision—making; (2) it increases the 
rate of growth, the market expands and so 
the number of available alternatives in- 
creases; (3) it equalizes business conditions 
and so makes the success of a producer less 
dependent on external conditions which he 
cannot control and which are economically 
and socially irrational (Horvat, 1968c). 
The nature of the relationship between 
the market and the plan is a frequently 
discussed subject. Plan and market have 
been traditionally contrasted as two sepa- 
rate mechanisms. But some economists 
try to develop a monistic approach. Bak- 
arié argues that there can be no contrast- 
ing, that the law of value reigns supreme 
and that planning is just one, although the 
most important, element in it (1963, p. 52). 
This statement seems to be the reverse of 
what I said in the preceding paragraph and 
in the section on decentralization, but the 
contradiction is more apparent than real. 
What Bakarié tries to do is to combat the 
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voluntarism of étatist planning and to 
show that there is an objectively given 
framework within which planners are 
obliged to move. Maksimović understood 
this statement to mean too much laissez- 
Jaire to his taste. He criticizes the inconsis- 
tencies of the officially proclaimed economic 
policy and warns that an insufficiently con- 
trolled market causes damage to individ- 
uals (negation of distribution according 
to work), and to enterprises (different 
business conditions in various industries) 
as well as to the society at large (less than 
optimal production). All this tends to 
generate an ideology which maintains that 
socialism is not economically superior to 
organized capitalism, that inequality and 
exploitation are products of human nature 
and cannot be eliminated (1964). 

D. Mišić sees the shortcomings of self- 
management, as it exists today in Yugo- 
slavia, primarily in the fact that it is con- 
fined to the enterprise. Investment re- 
sources are not allocated rationally; in the 
present situation self-management and 
planning contradict each other, the socialist 
distribution principle is negated and there 
is a tendency for group ownership to arise. 
As a result a laissez-faire approach is ex- 
tolled. Mišić suggests that the self—man- 
agement structure be completed upwards. 
He believes that the integration processes, 
which was discussed in the section on 
enterprise, are neither fast enough nor 
quite appropriate. Mišić pleads for an 
integral system of self-management in 
which co-ordinating self-management 
bodies would be created on the level of in- 
dustries and also regionally. Membership 
in such associations would be obligatory 
(1965). 

Mišić’s system resembles the system of 
Higher Business Associations which ex- 
isted in the two-year transitional period 
1951-1952. A few years after self-manage- 
ment became operative, the present au- 
thor suggested a somewhat different ap- 


proach. A careful study of the economics 
of the oil industry showed that there was 
very little to be gained by competition and 
a lot to be achieved by a co-ordinated 
policy based on independent and compe- 
tent research. I suggested that industries 
possesing similar characteristics establish 
common but independent economic~tech- 
nological research institutes. The institutes 
would prepare alternatives for major policy 
decisions. The most acceptible alternative, 
perhaps modified in the process, would be 
chosen by the representatives of enter- 
prises through some sort of self-manage- 
ment mechanism. The industrial research 
institutes would also serve as develop- 
ment planning institutions and as such 
would co-operate with territorial planning 
bureaus (Horvat, 1962c, ch. 24). 
Self-management in enterprises is just 
one element in an integral system of social 
self-government. Pusié points out that 
such a system has three basic components: 
territorial (various levels of government); 
functional (enterprises and institutions, 
i.e., work organizations); and social (cul- 
tural, religious and other associations of 
individuals). Pusić is mostly concerned 
with the first component. He is thus the 
first among Yugoslav authors to study 
systematically the problem of the .wither- 
ing away of the state—generally consid- 
ered utopian outside Yugoslavia. The state 
will wither away when government over 
individuals is replaced by the management 
of things. Engels took this famous phrase 
over from Saint-Simon. The latter, as well 
as other writers of his time, maintained 
that public administration was exclusively 
an instrument of power but that it was 
otherwise unimportant for the life of a na- 
tion. Marx and Engles argued with the first 
part of the statement, but regarded public 
administration as very important. Later 
an important duality appeared: public ad- 
ministration was no longer exclusively an 
instrument of power, but was also en- 
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trusted with various socially necessary 
activities: education, medical care, social 
welfare etc., basically differ from defense, 
police and judiciary. The monopoly of 
physical power might occasionally be use- 
ful is not at all necessary when ‘social 
services are concerned. In socialism public 
administration without state political 
power becomes the question of the day. In 
other words, systematic planning and co- 
ordination of social services does not pre- 
suppose any longer the existence of a com- 
manding center such as is political power 
(Pusić, 1968). The interest unions and the 
quasi—market, discussed in the section on 
institutional framework, represent an at- 
tempt to move in this direction. 

Self-government is not a purely eco- 
nomic phenomenon. While economists are, 
naturally enough, primarily interested in 
economic aspects, other social scientists 
explore additional dimensions. Lj. Tadié, 
the political scientist, points out that 
Yugoslav self-government socialism is 
mostly confined to the economic sphere. It 
has been developed on the micro level 
without a corresponding reflection on the 
macro level, that of the global society 
(Simpozij, 1969, p. 55). S. Stojanovié, the 
philosopher, maintains that without faster 
political democratization it is impossible to 
create self-government on higher levels 
of social organization (Simpozij, 1969, p. 
34). R. Supek, the sociologist, explains 
that political pluralism does not mean a 
multi-party system which can also be 
bureaucraticized. In a self-government 
setting political pluralism means direct 
control of various centers of power. How 
this is to be achieved is an open problem. 
Supek expects a certain duality of power to 
develop at first, a combination of classical 
representative democracy and self-govern- 
ment. 

Evidently, self-government is not a 
closed and complete system. Many ques- 
tions are still open, many problems unre- 


solved. The Yugoslav social laboratory is 
bound to be active for some time to come. 
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The 1971 Report of the President's 
Council of Economic Advisers: 
Inflation and Recession 


By Martin J. Battey* 


This year’s Report presents a picture of 
turbulence and cautious anxiety seldom seen 
in these documents. Naturally, any recession 
is awkward for a national Administration 
and for its Council of Economic Advisers. To 
find one quite this awkward we must go back 
to 1949-50, when the then semiannual re- 
ports pointed exactly the wrong way three 
times in succession. (Shortly thereafter, the 
practice of having semiannual economic re- 
ports ended.) Morecver, we would have to 
try even harder to find an Economic Report 
as candid as this one about its problems. It 
presents alternative data for almost every 
key statistic, so that critics may freely draw 
their own conclusions from the Report’s data 
if they wish. 


I 


The main source of unusual concern is 
inflation persisting at almost 6 percent dur- 
ing rising unemployment; both the inflation 
and the unemployment exceed the Council’s 
previous forecasts and best hopes. Virtually 
all of this year’s interesting policy issues and 
interpretive questions flow directly from 
these surprises. Even without them, any 
Administration has a painful choice ameng 
the points on each year’s Phillips curve. Now 
that the curve turns out to offer even worse 
combinations than the current Administra- 
tion had hoped, its choice is so much the more 
painful. Egged on by critics, the Administra- 
tion is understandably tempted by the hope 
that it can get a better deal; by complaining, 
threatening, or intervening in private wage 
and price policies, to reduce the measured 
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rate of inflation without adding to unemploy- 
ment. 

Behind these policy problems lie a series of 
interpretive issues, some central and some of 
academic flavor. The most central such issue 
is the location of the Phillips curve for 1971, 
and how far we dare move on it without 
creating an unacceptable curve for 1972. 
Associated with that, the Report asks rhe- 
torically (p. 60), why has the choice proved 
so painful—“why is the inflation so stub- 
born?” In addition, it considers a number of 
detailed interpretive questions such as how - 
to measure the impact of lowered defense 
spending, how to measure the effect of the 
auto strike in the fourth quarter of 1970, how 
to measure the rate of inflation, and how to 
measure the impact of fiscal policy. On this 
last question, it confers establishment recog- 
nition on the full employment budget. 


II 


The new official status of the full employ- 
ment budget caps the change of official out- 
look toward fiscal policy, over the past forty 
years, from a strict “balance the budget” 
doctrine to the view that fiscal policy is a 
proper and useful instrument of economic 
stabilization! Throughout official Washing- 
ton, including even the Treasury, it is now 
not only proper to welcome a budget deficit 
as a desirable moderating influence during a 
recession, but it is also accepted as proper to 
enlarge the deficit as a positive counter- 
measure. These viewpoints have received 
official support in varying degrees for de- 


1 See Herbert Stein. Also see the discussion on pp. 
171-75 of my National Income and the Price Level. 
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cades, but are now firmly established as doc- 
trine. However, the commitment to fiscal 
activism is bounded. 


The President’s Budget for 1972 is based 
on the principle that expenditures 
should not exceed the revenues that the 
tax system would yield under conditions 
of full employment. This is an important 
principle. It permits the federal budget 
to support the economy when the econo- 
my is weak, by allowing the federal bud- 
get to move into a deficit under those 
conditions. But it retains the fiscal dis- 
cipline of budget balancing by drawing a 
line beyond which expenditures may not 
go without tax increases. [p. 85] 


The budget chosen to carry out this prin- 
ciple adds $17 billion to expenditures on a 
national income accounts basis between 
calendar 1970 and calendar 1971. On the 
other side, in addition to concurring in let- 
ting the income tax surcharge expire, the 
Administration liberalized depreciation al- 
lowances for a combined effect of over $11 
billion (though less than $5 billion of that is 
a revenue reduction in 1971 compared to 
1970). The restrained nature of fiscal activism 
comes through even more clearly when we 
note that the extra expenditures are more 
than accounted for by transfer expenditures, 
such as social security and revenue sharing. 
Federal purchases of goods and services are 
supposed to decline by $1.9 billion on a 
calendar-year basis, being dominated by the 
decline in defense spending. Thus the current 
Administration relies mainly on the Fried- 
man-CED idea of letting fiscal policy remain 
automatic over the business cycle. The pro- 
posed discretionary adjustments are small, 
especially as compared to what could have 
been expected had neither recession nor 
inflation been a problem. Its defense of this 
caution is that big fiscal moves are hard to 
reverse. 


HI 


How serious or surprising we view the 
current recession and inflation depends how 


far we look back and especially how we inter- 
pret past experience. In some respects the 
inflations of 1946-49 and of fall 1950 are the 
most comparable of the past fifty years, 
both in severity and in their association with 
war. In both cases inflation suddenly ran out 
of steam on its own, or at least presented 
nothing like the present policy problem. 
Another comparison, used in the Report, is 
that with 1955-57 (see p. 76). The inflation 
of that period continued into the recession of 
1958, dropping by only about one percentage 
point on a full-year basis in the first year of 
recession compared to the year before, using 
any of the usual indexes. Then, in the follow- 
ing year of recovery, inflation stopped and so 
did the prevalent talk of economic power, 
wage-price spirals, inflation as a permanent 
way of life, etc. It is natural to expect that 
in 1971 there will be at least a partial turn- 
about of the same kind. However, the Re- 
port’s confidence on this score goes with 
thinly masked anxiety, because there is no 
way to read the price statistics to find any- 
thing like a one percentage-point reduction 
in the rate of inflation in 1970 compared to 
1969, on a full-year basis. 

Quarterly price data and the auto strike 
give the Report a few straws to grasp at, but 
even with the farm sector left in, the annual 
price data present a gloomy picture. What 
should we infer? Within the relevant range 
of experience, we have two past war-asso- 
ciated inflations that ended suddenly, one 
peacetime inflationary episode that sub- 
sided slightly in the downturn and then 
stopped in the recovery, and the current 
case. These offer few data points for statis- 
tical inference or prediction. Accordingly, 
the Report combines its optimism with all 
due caution, saying that “There is a feasi- 
ble path... that would see the unem- 
ployment rate reduced to the 43 percent 
zone by the second quarter of 1972 and 
the inflation rate, as measured by the 
GNP deflator, declining to approach the 
3 percent range at the same time” (p. 78). 
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The policy instruments that are to keep the 
economy on this feasible path are the fiscal 
policy described above, a 6 percent rate of 
growth in the stock of currency plus demand 
deposits, inflation alerts, increases in oil im- 
port quotas, and intervention in the con- 
struction industry. 

The key to this posture is a clear belief 
that the Phillips curve will shift. Past re- 
search on the inflation-unemployment choice 
suggests that the curve has two fixed 
branches, where the higher, less attractive 
one applies in an upswing and the lower, 
more attractive one applies in a down- 
swing. The authors of the Report hold a 
different view: 

Confining the economic expansion to a 

pace which would keep unemployment 

about where it now is, in the neighbor- 
hood of 5.5 to 6.0 percent, would permit 

a significant decline in the rate of in- 

flation during 1971 and 1972... on the 

other hand, trying to restore what has 
been commonly regarded as full employ- 
ment—a 4 percent unemployment rate 

—-within the present planning period 

that extends to the end of fiscal year 

1972 would entai: risks on the inflation 

side. Although this latter path might be 

consistent with some further reduction 
of the inflation rate, there is a serious 
risk that the inflation rate would start 
rising again if the 4 percent unemploy- 
ment rate were approached as rapidly 
as such timing would imply. [pp. 77-78] 


We might call this a decelerationist view 
of the Phillips curve, the logical complement 
to the accelerationist view—the same idea 
applied to recession. This idea has less than 
universal acceptance, so it faces a test. Just 
as the past two years were supposed to have 
presented a crucial test of the monetarist 
versus the contrary view of aggregate real 
output (although in fact, with the war wind- 
ing down, it wasn’t too clean a test), the next 
vear or so presents such a test of the ortho- 
dox Phillips curve view versus the accelera- 
tionist-decelerationist view. 

We might claim, indeed, that this test has 


already occurred. Five years ago no one 
drew a Phillips curve through the almost 6 
percent inflation at 6 percent unemployment 
that we have lately experienced. The rising 
inflation of the late 1960’s while the unem- 
ployment rate fluctuated between 3.7 and 
4.0 percent, points to a similar thought. 
However, there is the possibility of “struc- 
tural change” or permanent upward shift of 
the curve, often suggested (as it was in the 
late 1950’s), and also alluded to in the Report 
(pp. 60-66). If the change is permanent, 
there will be no downward shift in the curve 
in 1971 and 1972; inflation could in that case 
be slowed only by still higher unemployment. 
The test will be reinforced by the distinction 
between the downswing branch and the up- 
swing branch of the curve. But no movement 
along any standard Phillips curve permits 
the rate of inflation to fall concurrently with 
a fall in percentage unemployment. Along 
the standard path, inflation subsides when 
and only when unemployment is rising; then 
when the economy turns around, they both 
reverse along the less favorable path. The 
Report flatly predicts a different course, 
saying that inflation will subside after re- 
covery begins and unemployment starts 
declining. Time will tell. 


IV 


The policy measures noted above—a 
slightly activist fiscal policy, a monetary 
policy that, if carried out as advertised, will 
be more restrictive than it has been in past 
recoveries, and minor interventions that so 
far are hard to distinguish from those used 
in past inflations, recessions, and recoveries, 
seem anything but exciting in the face of an 
unusual problem. Are they enough? 

By way of perspective, this recession 
opposes the sharpest sustained inflation since 
the late 1940’s. In the past, the official view 
of the Federal Reserve Board has been that 
the sharper and more sustained the inflation 
it might permit with loose monetary policy, 
the more severe would be the recession that 
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inevitably followed. On the face of it, that 
sounds reasonable. Yet in fact the economy 
seems to be climbing down from this sharp 
inflation with a recession that so far bears 
comparison with the mildest postwar reces- 
sion, that of 1954. As a deliberately engi- 
neered attempt to cool off the economy, this 
recession may disappoint and embarrass the 
Administration, but do we have any tech- 
nique that we can rely on to do better? 
Whenever fiscal and monetary restraint com- 
bine to choke back aggregate demand, as 
they did in 1969-70, business sentiment re- 
sists the restraint at first, and then turns 
around sharply in a virtual stampede. If there 
is any way to avoid this stampede, no one has 
yet demonstrated it. We may argue on gen- 
eral principles that bringing monetary ex- 
pansion to a full halt, as the Federal Reserve 
System did in the latter half of 1969, over- 
reacts to previous expansion and provokes 
too sharp a business contraction. Perhaps 
holding the expansion rate of the money 
stock to a rate of 4 or 5 percent per year 
would have provided enough stringency, 
along with the reduction in defense spending, 
to end the inflation; if so, perhaps any at- 
tendant recession would have been even 
milder than this one. And if so, the missed 
opportunity lies at the door of the Federal 
Reserve System. l 

In fairness, however, it is hard to be con- 
fident that anything less than the current 
mild recession could check the rampant and 
growing inflationary sentiment of recent 
years. A Mundell model for dynamic sta- 
bilization tells us that it is technically pos- 
sible to end an inflation smoothly, using 
monetary swings whose immediate effects 
offset all lagged reactions within the system 
(see Robert Mundell, p. 97). Assuming that 
the system’s parameters are reliable and 
known, and that it has the main features of 
Mundell’s model, the authorities could 
choose any path they like for the price level 
and for real output; in particular, they could 
stop inflation cold and hold everything level. 


A critical assumption for this result is that 
the link between the quantity of money and 
the price level in the current period, ex- 
pressed through demand and supply curves 
for money but actually operating through 
commodity and factor markets, is strong 
enough to overcome all lagged effects (in- 
cluding its own) without generating an ex- 
plosive policy path. Even more critical is the 
assumption that the system’s parameters are 
reliable and known. When the lags are un- 
predictable, depending in part on unique 
circumstances of the current period, the 
authorities must necessarily settle for some- 
thing less than perfect stabilization. More- 
over, we have no sure way to judge whether 
one policy path would work out better than 
some other in any particular instance such 
as the current inflation. 

Restricting the rate of monetary growth 
below that of 1966-68 would necessarily 
provoke a reaction in the real economy even- 
tually. If the restriction were milder than a 
dead stop, we can be confident that the 
reaction would have come later; but can we 
be sure that it would have been less? Com- 
parisons with particular past recessions may 
give hints but can’t give us clear cut answers, 
because of the distinctive features of each 
and the small number of cases. Thus, after 
noting that this recession is at the mild end 
of the range of experience of recent decades, 
any further judgement must be speculative. 

Speculation does not end there; similar 
remarks apply to the other controversial 
areas of stabilization policy. The idea of 
contracyclical expenditure swings still com- 
mands wide support, although its supporters 
seem more alert than they used to be to the 
risk of too much, too late. By the time any 
ordinary recession goes far enough to leave 
no reasonable doubt of what it is, recovery 
is so near that the fiscal remedy, after normal 
delays of appropriation and execution, is 
likely to prove ill-advised. This point seems 
especially relevant now, when the current 
recovery, however shaky, seems definitely 
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started. But we still have both inflation and 
unemployment, and the prospect for 1972 is 
that we will then still have more of both 
than we would like. The Report says we must 
accept that, although its expressed hope of 
a 44 percent rate of unemployment by the 
second quarter of 1972 implies faster recov- 
ery than most outside observers can believe. 

The question is not whether our only 
choice is to accept prospective rates of infla- 
tion and unemployment, but whether it is 
wise to do anything but accept them. The 
Congress could legislate a stability of sorts; 
it could pass a law with the two provisions 
(a) that prices and incomes shall stop rising, 
and (b) that a job shall be available for every 
person seeking work. If we and they were 
willing to take all the consequences, the 
authorities could even execute this law. 
Without belaboring the point, I assume that 
we are unwilling to take all the consequences, 
and so reject the full extremity of such a law. 
But then, what about going part way? Could 
a small move, in a direction that would be 
unprofitable if pushed too far, yield gains 
that offset the costs? Or would it yield only 
costs and no gains? These are divisive ques- 
tions, the evidence on which is so sparse and 
tenuous that everyone can, and does, pick 
his own Bayesian druthers to answer them. 
Those who favor intervention cite the price 
controls of 1951, which incidentally was also 
the year of the accord between the Federal 
Reserve and the Treasury; they remain dis- 
creetly silent about 1946-47, when controls 
failed to stop an inflation that later ended in 
a sharp recession. But what is very hard to 
understand is a position that says that a full 
battery of controls won’t work, and then 
proposes partial controls. The Report comes 
perilously close to this latter position, one 
hopes as a compromise that will hold off a 
stampede into something worse (pp. 79-82). 


Vv 
$1,065? The Report does the best job it 


can of hewing the line gracefully, but with 

due professional caution. 
There is a considerable body of opinion 
that expects the gross national product 
for 1971 to be in the range between 
$1,045 billion and $1,050 billion, which 
would be an increase of 7 to 7} percent 
above that for 1970. This is a possible 
outcome. However, it would seem more 
likely that with present policies the out- 
come would be higher than that and 
could be as high as $1,065 billion... 
Nevertheless, although emerging infor- 
mation may later suggest a different 
view, the figure of $1,065 billion for the 
GNP in 1971 is an appropriate inter- 
mediate target... . [pp. 84-85] 


With caveats delicately repeated, the Re- 
port’s inspirational message says the magic 
number six times in the span of four para- 
graphs. Inasmuch as the Report properly 
mentions the wide range of uncertainty, we 
can only underline the possibility that its 
span may be even wider than the cited range 
of opinion. Although the signs since the be- 
ginning of this year have indicated revival, 
it is still too soon to be sure, especially as the 
signs are no stronger now than they were 
then. It is almost too late now for the sharp 
recovery the Report calls for. Nevertheless, 
we wish them luck. 

As one who has leafed through a number 
of past such volumes without enthusiasm, I 
found this one refreshing in its clarity and 
professional balance. Perhaps next year’s 
will make even better reading. 
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The 1971 Report of the President's 
Council of Economic Advisers: 
Inflation and Recession 


By ROBERT EISNER* 


Unemployment is too high. Output is too 
low. Price inflation is too great. Our eco- 
nomic policies have failed because: 1) the 
President (as well as the Congress), wedded 
to certain political goals, have failed to follow 
our advice; 2) we have not always known 
what advice to give. You will not find pre- 
cisely those words in the 1971 Report of the 
Council of Economic Advisers, or anything 
like it in previous reports, and more is the 
pity. 

This year’s Annual Report should actually 
receive reasonably high marks from the 
apostles of the conventional wisdom. Ft is a 
balanced document, economically and 
politically. At first glance, there are twin 
objectives, or rather the compositive ob- 
jective, “. . . to root out inflation without 
consigning our free economy to the stag- 
nation of unemployment” (p. 3). And 
obeisance is done to the twin tools of fiscal 
and monetary policy, “‘. . . partly because 
it was not certain that primary reliance on 
either alone could be counted on to yield 
the desired overall results” (p. 23). 

There is hardly ever any solid hint that 
the goals of the Council differ from those 
of the Administration. The aim is 

...a path that would see the unemploy- 

ment rate reduced to the 43 percent zone 

by the second quarter of 1972 and the 
inflation rate, as measured by the GNP 


deflator, declining to approach the 3 per- 
cent range at the same time. 
* Professor of economics, Northwestern University, 


and research associate, National Bureau of Economic 
Research. 
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The general goal... is that the rate of 
unemployment should decline as fast as 
is consistent with a reasonably steady 
and durable decline of the rate of infla- 
tion. [p. 78] 


The reader thus senses, here and elsewhere, 
that despite the 6 percent unemployment 
rate at the end of 1970 (and again in March 
1971), checking the rate of inflation has 
prime place in the Council’s thinking. We are 
told that “concerted policies of expansion are 
needed now to lift the economy fast enough 
to make rapid progress toward full employ- 
ment, and these needs will be fully met” 
(p. 7). But we are also told that “inflation 
... has prevented an all out attack on un- 
employment and...contains the possi- 
bility of frustrating the recovery policies 
which are being adopted” (p. 28). 
Unemployment problems are repeatedly 
related to reduction of employment attrib- 
utable to Department of Defense expendi- 
tures, a decline of “... nearly 1.8 million 
workers from its highest recent level in fiscal 
year 1968 to fiscal 1971” being cited (p. 43). 
How can a liberal critic argue with that? 
Indeed, the source of our troubles is to be 
found elsewhere than in current policies; 
Administration measures “. .. will not re- 
lieve the country of the consequences of past 
errors which have caused us to live for a 
longer time with both more unemployment 
and more inflation than anyone would like. 
They will leave us dependent upon a course 
of steady but not excessive economic expan- 
sion . . .” (p. 82). That is apparently a Coun- 
cil plea of innocence to go with the acknowl- 
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edgement that “. . . 1970 ended with unem- 
ployment in the neighborhood of 6 percent 
and output in the fourth quarter about 63 
percent below its potential” (p. 82). The 
Council found a further culprit in the 
General Motors strike, which not only 
served to lower sharply fourth quarter 
GNP, but because of the interaction of 
weighting factors and price movements, 
brought about a spurious spurt in the 
GNP price deflator. 

The delicate—or indelicate—balance of 
economics and politics is interestingly dis- 
played in the Report’s handling of the 
notorious $1,065 billion projection of 1971 
GNP along with the defense of a full em- 
ployment balanced budget. The Report 
acknowledges, 

There is a considerable body of opinion 

that expects the gross national product 

for 1971 to be in the range between 
$1,045 billion and $1,050 billion. ... 

This is a possible outcome. However, it 

seems more likely that with present pol- 

icies the outcome would be higher than 
that and could be as high as $1,065 bil- 
lion. 

It is reasonable to expect that with an 

increase of the GWP to $1,065 billion in 

1971, the rate of price increase would be 

declining through the year, the unem- 

ployment rate would also end the year 
significantly lower than at the end of 

1970, and real cutput would show a 

strong gain. 


If the rise in the money stock were to 
continue at the 1970 rate, the ratio of 
money to the GNP would then decline 
at about the average rate of the period 
1952-70. Although this is a possible de- 
velopment, it is not a certainty. [p. 84] 


And finally, a $1,065 billion GNP “...is 
feasible, and its realization with the proposed 
budget and complementary monetary policy 
is a reasonable expectation. . . . Still further 
increases of expenditures beyond this Budget 
or cuts in taxes would not have been consis- 
tent with fiscal discipline” (p. 85). 


e 


So what is the meaning of “a possible 
development” which “is not a certainty”? 
Does the Council accept the crude quantity 
theory of money approach which underlay 
the $1,065 billion projection? Apparently not 
really! For budget or fiscal policies are im- 
portant. But what is this “fiscal discipline”? 
If it becomes clear to all that the “reasonable 
expectation” of a GNP of $1,065 billion is 
not being realized, although according to the 
Council such a rate of GWP would be consis- 
tent with desirably declining rates of price 
increase and unemployment, does the Coun- 
cil insist nevertheless that “fiscal discipline” 
would still make further increases of expendi- 
tures or cuts in taxes undesirable? 

This leads us back to the Council’s curious 
defense of a balanced full employment bud- 
get. In the President’s Report (in the same 
volume) is found the apparently basic prin- 
ciple, “... except in emergencies, expendi- 
tures should not exceed the revenues that the tax 
system would yield when the economy is operat- 
ing at full employment’ (p. 6, italics in origi- 
nal). But then in the Council Report we find, 

The absolute level of the full employ- 

ment surplus or deficit is of limited sig- 

nificance for indicating how much re- 
straint or stimulus the budget would 
exert on the economy if it followed the 
full employment path, or indeed for 
indicating which of these directions its 
influence would take. Changes in the 
full employment surplus from period to 
period are much more important indi- 


cators of how much fiscal policy is mov- 
ing toward contraction or expansion. 


[p. 72] 


Let us take the Council at its word. What 
is the change in the full employment surplus 
from fiscal 1971 to fiscal 1972? In fact, a 
chart presented with the President’s Budget 
highlights a $1.4 billion surplus in the unified 
budget on a full employment basis in fiscal 
1971 as against a $0.1 billion surplus origi- 
nally estimated for the 1972 full employment 
budget. But it is clear that the 1971 Budget 
was not sufficiently expansionary to prevent 
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—or it was sufficiently constraining to 
achieve—the 6 percent unemployment and 
the first annual decline of real GWP in a long 
time. How then can the proposed full em- 
ployment budget which differs by being only 
$1.3 billion less in surplus than the 1971 
Budget prove sufficiently stimulatory or, in 
the words of the President’s Budget message, 
“self-fulfilling”? The Council is’ perhaps to 
be commended for bringing the President 
around from his earlier expressed views that 
all Federal expenditures in excess of revenues 
should, as a first approximation, be viewed 
as sinful. But what is the new fiscal discipline 
that accepts the constraint of a balanced full 
employment budget regardless of the conse- 
quences for employment and output? (It 
may be noted that the calendar 1970 na- 
tional income accounts full employment 
budget was actually $6.7 billion in surplus!) 

President Nixon has been reported to have 
become a “Keynesian.” I would wish that 
he were a better one. His position now, and 
that apparently of the Council, remains more 
“classical” than one of 1948 that “the budget 
principle might be either that the hypotheti- 
cal [tax] yield . . . ata level of income corre- 
sponding to reasonably full employment at a 
predetermined price level... should bal- 
ance government expenditure . . . or that it 

` should lead to a deficit sufficient to provide 
some specified secular increase in the quantity 
of money” (italics added). This view was 
then expressed by Milton Friedman (1953, 
p. 137). 

The President’s Report, as noted above, 
called for “concerted policies of expansion,” 
but the major new item of stimulatory fiscal 
policy cited is a $2.7 billion reduction in taxes 
resulting from arbitrarily “liberalized” de- 
preciation allowances. We have here a large 
topic in itself and one of considerable con- 
troversy and litigation as I write (May 1971), 
but there can hardly be any student of busi- 
ness investment who can argue that this 
measure would have any prompt effect in 
stimulating equipment expenditures and 
many would argue, as I do, that it is a par- 


ticularly poor way of stimulating investment 
even in the long run, with relatively little 
“bang for the buck.” For capital expendi- 
tures are undertaken by business in anticipa- 
tion of the profits to be realized from them. 
Giving business such a major tax concession 
will have little effect on the profitability of 
new or additional investment, particularly in 
a period of substantial idle capacity. It is 
hard to reconcile a $2.7 billion initial sacrifice 
of tax revenues—and growing amounts in the 
future—from our most capital-intensive 
companies, and partly as a consequence our 
generally largest companies, with the crying 
public and private needs that we are unable 
to meet as we restrict expenditures to full 
employment revenues. One cannot avoid the 
suspicion that the question of fiscal disci- 
pline, as well as the entire set of Administra- 
tion policies in which the Council apparently 
acquiesces, seems to reflect certain ideologi- 
cal preferences as much as general economic 
principles. The economy is to be stimulated 
by a cut in business taxes and that, as noted, 
most beneficial to large, capital-intensive 
firms. Unemployment, which bears most 
heavily on the poor, the young, and the 
black, is to be combatted. But clearly this 
will be subject to the constraint of slowing 
the rate of price increase, usually a more 
dominant concern of the middle class and the 
elderly. 

It may well be that the rate of inflation is 
finally slowing. Yet suggestions to this effect 
in the President’s Report are uneasily remi- 
niscent of the “prosperity-is-just-around- 
the-corner” statements of over a generation 
ago. The Council Report declares, “The 
rate of inflation for the most comprehen- 
sive price measure, the GNP deflator, 
reached a peak in the first quarter of 1970; 
in the next three quarters it recorded 
smaller rates of increase than in the first” 
(p. 49). But the successive rates of increase 
were 6.4 percent, reflecting a Federal gov- 
ernment pay raise in that first quarter, 4.3 
percent, 4.6 percent, and 5.7 percent (the 
last figure subsequently revised to 5.9 per- 
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cent). It is hard to find a checking of the 
rate of inflation in these successive quar- 
terly changes of the deflator, but the Coun- 
cil makes a valiant effort, calculating a 
price deflator excluding autos, which shows 
successive increases for the four quarters of 
1970, of 6.2 percent, 4.9 percent, 4.2 per- 
cent, and 4.2 percent. The Council Report 
states, “The purpose of slowing down the 
rise in demand for 1969 to 1970 was to 
moderate the rise of prices.... The pur- 
pose is being achieved.” But it does ac- 
knowledge that “...the process of dis- 
inflation during the year, given the degree 
of economic slack that has existed, has 
been disappointly slow” (p. 49). 

The Council’s program for translating a 
reinflation of demand into rising output 
rather than more rapidly rising prices re- 
lies heavily on free markets. It eschews 
“voluntary controls” but expresses con- 
cerns about “insulation from competitive 
market forces” including that due to the 
Federal government itself. In the latter 
case it acknowledges that the government 
“has the instruments at hand for correct- 
ing the problem,” as with industries pro- 
tected from foreigr. competition by import 
quotas. But it frankly recognizes the poli- 
tical difficulties of using the “instruments 
at hand.” 

My critical sallies should not be taken 
to imply that there is not a great deal of 
sound economics underlying the Annual 
Report, as we might have expected from 
the professional qualifications in the mem- 
bership and the staff of the Council. But 
one may ask—anc this applies to reports 
under Democratic as well as Republican 
administrations—whether we should not 
look for a Council which expresses the 
best professional knowledge that can be 
brought to bear, regardless of where the 
political costs may fall. The current Report 
repeatedly relates unemployment to re- 
duced expenditures for Vietnam and the 
military generally. Yet, aside from ac- 
knowledging that from mid-1958 to the 


end of 1965 the rate of inflation was no 
more than 1.5 percent per year, “.. . for 
all practical purposes, ‘reasonable price 
stability’ ” (p. 76), and noting that much 
of the previous post-World War II infla- 
tion related to the Korean War, the Coun- 
cil is singularly tactful in not charging the 
original inflation to the War in Southeast 
Asia or its stubborn persistence to the 
stubborn, continuing pursuit of that War. 
It is indeed also singularly gentle in failing 
to stress substantive proposals for relieving 
pockets of unemployment caused by re- 
duction of defense spending. 

There is a welcome acknowledgement 
that“... a permanent cut in income taxes 
probably has a more powerful impact than 
an equivalent reduction that is known to 
be temporary” (p. 73), a principle also ap- 
plicable to the 1968 and later extended 
income tax surcharge intended to halt 
inflation. There is reference to “... the 
lagged rise of interest costs, taxes, regu- 
lated rates, and other costs or prices that 
joined the inflationary stream late and 
have kept it running” (p. 61), but no ques- 
tioning of Administration (or Federal 
Reserve) policies which raised interest 
costs, taxes, regulated rates and other costs 
or prices. There is the conventional claim 
that “. . . effects on the cost and availabil- 
ity of financing played an important role 
in bringing the long boom in capital in- 
vestment almost to a halt during 1970” 
(p. 32) despite the Council’s reports of the 
dominant role of “strong growth trends in 
some industries and low operating rates in 
others” and the interesting appendix to the 
Report emphasizing that the “liquidity 
crisis” was ridden out very well by almost 
all large corporations, which account for 
the bulk of capital spending. 

Economists may well wish to reflect on 
problems for which the Council Report 
attempts no definitive answers. What did 
cause the inflation and why did it persist in 
the face of developing unemployment? 
Was it just initial mismanagement or are 
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conventional fiscal and monetary policy 
perhaps inadequate to cope with the kind 
of surge of government spending for goods 
and services that came with escalation of 
the war in Vietnam? Are there really any 
measures that can do much to mitigate the 
cost of a small but significant war which 
develops in the midst of a full employment 
economy? Particularly in the light of work 
by Friedman and Franco Modigliani on 
“permanent income,” is consumption much 
more immune to the effects of temporary 
fluctuations in income tax rates than has 
been recognized? How much is business in- 
vestment likely to be affected by changes 
in business taxation—either surcharges in 
the midst of an inflationary boom or added 
tax depreciation allowances in a period of 
substantial and growing excess capacity? 
Has anything occurred to make monetary 
policy appear more potent now, other than 
a change in the political winds, than it was 
when Keynesian views received more than 
lip service? “Fine-tuning” aside, what are 
the possibilities of bringing about inter- 
temporal substitution of demand through 
fiscal and monetary policies which alter 
intertemporal price ratios? For example, 
politically unpalatable as it may be, might 
business investment be perhaps most use- 
fully influenced by a high marginal “on- 
again, off-again” investment tax credit 
and investment tax which would make it 
more profitable to invest in periods of 
economic slack than in inflationary booms? 
And do not the Council’s own figures and 
analysis demonstrate that tight money as 
an anti-inflationary device has a prime 
effect of taking the bottom out of much 
needed housing markets, a secondary effect 
of restricting urgent state and local- and 
non-profit investment, and no effect or 
perhaps a perverse effect on business capi- 
tal spending? Finally, is the stubborness 
of the inflation related not only to lags 
and to persistent expectational factors, 
which continuation of the War may well 


be a considerable obstacle to reversing, 
but also to the battery of supply-reducing 
and cost-increasing taxes and interest rate 
rises which have been part of the presum- 
ably anti-inflationary policies we have 
pursued? 

With all the sound economics in the 
Council Report, much of it seems some- 
how tentative and cautious. One may 
infer that the Council does not feel able 
to be too aggressive about policies which 
the Administration is not ready to sup- 
port, or which the Congress would not 
adopt. Is it proper to acquiesce in substan- 
tial unemployment going on well into 
1972, if not further, just because, having 
arrived at the point of espousing a full 
employment budget, it seems too auda- 
cious to argue that even such a budget 
might well be in substantial deficit? The 
Council suggests in a number of places 
that unemployment is related to defense 
cutbacks, while acknowledging that a 
great deal of it is not reasonably so related. 
But after literally decades of recognition 
of the problem of reconversion, with speci- 
fic proposals of Senator McGovern in the 
legislative hopper, why has the Adminis- 
tration not been able to come up with a 
program for retraining and relocating 
people or doing whatever else is necessary 
to enable us to realize the goal of pros- 
perlty and full employment with peace 
which has been frequently proclaimed? 

Many of us believe that this economy 
has the capability of maintaining full em- 
ployment and reasonable price stability 
without war. I should have liked to see a 
Council Report boldly charting that path, 
wherever the political chips might fall. 
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The 1971 Report of the Presidents 
Council of Economic Advisers: 
Priorities and Efficiency 


By ABBA P. LERNER* 


In the quarter century of the life of the 
Council of Economic Advisers, the inter- 
connectedness of economic problems has 
caused the Council’s advice to the Presi- 
dent and to the country to spread out in 
a number of ways from a concentration 
on “maximum employment, production 
and purchasing power” to the “other es- 
sential considerations of national policy” 
referred to in the 1946 Employment Act 
which fathered it. The most visible of such 
extensions was the concern with price 
stability. In this year’s report the Coun- 
cil’s interest is extended further into the 
micro-economic fields of economic priorities 
and the efficient use of resources. 

In chapter 3 on National Priorities, the 
GNP is broken down first into the claims 
of different parts of the body politic: fed- 
eral government, state and local govern- 
ment, households (for personal consump- 
tion), business (for fixed investment, in- 
ventory investment and residential con- 
struction), and exports. Then they are 
broken down into “functions” or different 
social purposes: general government, de- 
fense, investment, (fixed business invest- 
ment, inventories, and net exports), new 
housing, education, health, transportation 
and “basic necessities.” 

The “claims” breakdown is shown not 
only for selected past years but in projec- 
tions for 1975 and 1976. This will be seen 
by some as a small step in the direction of 
“planning” in an ongoing convergence 
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between capitalist and socialist economies 
symmetrical to the converse movement by 
socialist countries from completely cen- 
tralized planning to projections or guesses 
of internally consistent scenarios that 
would guide the decisions of their now 
somewhat decentralized managers. 

The projections raise some questions on 
the more macro-economic issue of the 
meaning of a “full employment budget.” 
In the President’s report to the Congress, 
it seems to mean that budget deficits in 
depressions will be kept in check by limit- 
ing government expenditures to the level 
contemplated in a balanced budget at full 
employment. The President’s “Keynes- 
ianism” would thus seem to involve only 
a partial displacement of the pre-Keynes- 
ian principle of balancing the budget by 
the Keynesian principle of “balancing the 
economy” by keeping total spending at 
the full employment level; and not to in- 
clude a recognition that the maintenance 
of full employment could call for a deficit 
or surplus. 

The Council’s projections for 1975 and 
1976 however show budget surpluses of 
about 23 percent of the GNP. If govern- 
ment expenditure in depression is to be 
limited only by the level of tax revenues in 
such a full employment surplus budget, 
deficits, while still tethered, have their 
scope extended by the amount of the full 
employment surplus. 

The breakdown of the GNP by “‘func- 
tions” shows that between 1955 and 1969, 
education, health, and-general government 
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scored the greatest increases in their rela- 
tive share in the GWP. It is perhaps unfor- 
tunate that “basic necessities” is the name 
given to an item which, although it ex- 
cludes education and health, amounted to 
45.7 percent of the GNP in 1945 and 41.6 
percent in 1969 (or some 60 to 70 percent 
of net disposable income). In view of what 
the world outside the United States is 
living on—even the rich countries—it 
would have been more seemly to have put 
a larger part of this under ‘‘All other.” 

Chapter 4 on “Economic Growth and 
the Efficient Use of Resources” goes more 
deeply into microeconomics. After some 
comments on growth, it turns to the cur- 
rent concern with environmental pollution 
as a peg on which to hang the basic lessons 
of the market mechanism. Here again, and 
this time more clearly, can be seen a con- 
vergence of western and eastern economics 
in a symmetrical turning towards prices 
as guides to the more efficient use of 
resources. 

Pollution is the entering of new elements 
of the universe into the realm of scarcity. 
As clean air and pure water become scarce, 
the same problems arise as when labor be- 
came scarce with the expulsion from Eden 
and land became scarce as man became 
fruitful and multiplied and filled the earth. 
The resulting pains were alleviated by the 
use of prices, wages of labor and rent of 
land, to keep these resources from being 
used for less urgent purposes that could 
not pay the prices offered by the more ur- 
gent uses. But the application of pricing 
to the newly scarce elements calls for the 
adaptation of the price mechanism to deal 
with public goods where there is no pro- 
prietor to demand a price from those who 
consume (i.e., destroy) them. 

Chapter 4 approaches these problems 
carefully and indirectly. It begins by 
pointing out the severe limitations of ‘“‘uni- 
fied development” in which the polluter is 
also the one damaged by the pollution so 


that he would try to weigh the damage 
from the pollution against the costs of 
abating it, seeking to achieve the optimum 
degree of pollution (although this expression 
is not used). Consideration is given to 
procedures that would lead to an approxi- 
mation to this goal, and setting uniform 
physical standards of pollution-reduction 
is shown to be wasteful when the cost of 
meeting the standard is not uniform. The 
analysis then proceeds to compare the ad- 
vantages of setting a price or charge per 
unit of pollution equal to the damage done 
per unit of pollution emitted, with the al- 
ternative of paying a corresponding sub- 
sidy for wot polluting. It discusses when it 
might be better, instead, to decide on the 
quantity of pollution to be permitted and 
sell this quantity of transferable pollution 
rights or permits on a competitive market 
which would determine the price per unit. 

A more explicit spelling out of the basic 
principles involved could have been of ser- 
vice here. There may be cases where it is 
clear that a certain pollutive activity 
should be prohibited altogether—the 
quantity fixed at zero output—and other 
cases where overwhelming difficulties of 
measuring the value of the damage done 
by a pollutant make it reasonable to fix 
some arbitrary standard of pollution re- 
duction or some arbitrary quantity of 
pollution permitted. But in general to ask 
whether it is price or quantity that should 
be fixed is something like asking whether 
it is supply or demand that determines 
equilibrium output. What we seek is the 
intersection of two curves: the curve of 
the marginal damage from additional pol- 
lution and the curve of the marginal cost 
of reducing pollution. If we know both 
curves, we know the point of intersection 
which indicates both the price and the 
quantity so that it makes no difference 
which of these we say we are fixing. Never- 
theless it is the price which is fundamental 
since it is the price which tells each pol- 
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luter what is his optimum contribution to 
the optimum total output of pollution. 

It should be noted that in Figure 1 
the increasing marginal damage per addi- 
tional unit of pollution rises to the right 
in the normal manner; but increasing mar- 
ginal cost of reducing pollution must be 
measured in the opposite direction on a 
curve that rises to the left. 

If the position of one of the two curves 
is known better than the other and the 
better known curve is more horizontal (on 
a diagram which shows the marginal cost, 
the marginal damage and the price verti- 
cally and the quantity of pollution hori- 
zontally), setting the price is more efficient 
(results in less error) than setting the 
quantity. If the better known curve is 
more vertical then it is more efficient to 
fix the guantity and let the market deter- 
mine the price per unit. 

The report points out that setting the 
quantity of pollution (and issuing the cor- 
responding number of transferable pollu- 
tion permits) provides the possibility for 
conservationists, or those hurt by the pol- 
lution, to buy up some of these permits if 
they think they are too cheap—too many 
of them having been issued. Such a market 
might be developed further by permitting 
trade among different pollution permits in 
a kind of arbitrage by conservationists or 
others who considered their relative prices 
to depart from the relative marginal dam- 
age. Thus if the charge is $10 for emitting 
a ton of CO; and $20 per ton of SOs, those 
who felt that SO, was not twice but four 
times as harmful as CO: could buy up 
SO: permits at $20 and trade them in at 
the government pollution permit office for 
twice as many CO, permits, which they 
could sell to CO: producers at $20 for two. 
They would have improved the atmo- 
sphere at no cost to themselves except per- 
haps for a small fee charged by the pollu- 
tion permit office. 

The statement is made that with prices 
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set for pollution, “Discovery of new tech- 
niques to control pollution would be en- 
couraged because every reduction to 
pollution would lower the payments for 
the right to emit pollutants’ (p. 117). 
This is correct if “lower the payments” 
means that less would be paid when less 
pollution is emitted. But if—as the context 
seems to suggest—it means that a reduc- 
tion in pollution would lead to lower 
charges per unit of pollutant emitted be- 
cause of a diminished marginal damage, 
then this is not so for any “competitive” 
polluter who does not produce enough 
pollutants to be able to affect its price 
significantly. And where a firm is large 
enough to be able to influence the price of 
pollution by varying its own output, we 
would have a kind of monopolistic distor- 
tion “in reverse.” To such a producer the 
increase in his pollution charges from pro- 
ducing an additional unit of pollution 
would be greater than the permit price. 
As the additional pollution raised the price 
per unit (as it should if there is increasing 
marginal damage from pollution), he 
would have to pay not only the higher 
price of the additional unit but the price 
increase on each unit that he was previ- 
ously producing. 

If he engaged in pollution abatement up 
to the point where the marginal cost of 
this activity is equal to the corresponding 
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marginal revenue (the reduction in the 
pollution charges he has to pay), he would 
be going beyond the social optimum in his 
pollution abatement. This excessive pollu- 
tion abatement, the ‘monopoly in re- 
verse,” could alternatively be expressed 
by saying that the marginal cost to him 
of producing pollution (being greater than 
the charge per unit) is greater than the 
marginal damage (equal to the charge) so 
that he would be producing too little pol- 
lution. 

A failure to bring out the primacy of the 
price or charge for damage done as the 
proper application of the price mechanism 
also leads to some troubles in the treat- 
ment of the “pollution abatement sub- 
sidy” (p. 118) where it is argued that 
“in order to keep a subsidy payment 
down, the government agency would 
have to incur the expense of ascertaining 
the level of pollution that would be in- 
curred without any pollution control” and 
with new products “no record of past pol- 
lution would be available.” 

But such a subsidy is nothing but the 
combination of a price or charge per unit 
of pollution together with a lump sum 
compensation. There is no justification 
for compensation in the case of new prod- 
ucts, or even new plants in old firms pro- 
ducing old products, so the difficulty does 
not exist. Compensation is justified only 
where a plant was established before the 
pollution control was instituted. The pol- 
luter can then claim that the burden of 
the abatement should fall on the commu- 
nity as a whole that benefits from the 
abatement and that he should not be liable 
for more than his share of the taxes to pay 
the compensation. There is no justification 
for any claim of compensation for plants 
set up after the establishment of the pol- 
lution control. Those who set them up 
knew of the pollution charge before they 
made their investment. 

From this exercise in working out price 


mechanisms for a new field where they 
have yet to be developed, it was a natural 
step to turn to a field where the price 
mechanism is not working properly be- 
cause it has been perverted by inappro- 
priate regulations. Outstanding among 
these cases are the regulations which were 
originally intended as protection against 
monopoly but were applied by administra- 
tors who have not understood the function 
of price as a signal of the cost of a service— 
the social damage involved in “using up” 
a scarce resource. They were seduced by 
the “value of the service” which is relevant 
only for the tax collector, the monopolist, 
or the “merchant of protection,” looking 
for some surplus to appropriate even if it 
should damage rather than further the 
efficiency of the economy. Thus the chap- 
ter goes on to analyze, and consequently 
to condemn, the regulations that have 
grown around our transportation industry. 
Here the price mechanism needs only to 
be set free and the industry liberated from 
the regulations that have strangled it. 

A quick look at problems connected 
with exhaustible natural resources results 
in their subjecting public utility regulation 
to similar criticisms, though nothing like 
as severely as in transportation. The chap- 
ter concludes with some consideration of 
health care where they point to many un- 
solved problems. 

The extension of the interest ‘of the 
Council of Economic Advisers in these 
chapters into microeconomics performs a 
valuable service in directing current hys- 
terical reaction to past shameful neglect 
of pollution into sober considerations of 
the nature of the genuine problems in- 
volved and how they can be approached 
with reason and effectiveness. It will pro- 
vide a welcome stimulant both to needed 
further research and to immediately prac- 
ticable measures for increasing economic 
efficiency while bettering the quality of 
life. 


The 1971 Report of the President's 
Council of Economic Advisers: 
Micro-Economic Aspects of 
Public Policy 


By JEROME L. STEIN” 


The micro-economic section of the 
Council Report attempts “to explore se- 
lected program and policy issues that will 
require new thinking if our economic sys- 
tem is to make its maximum contribution 
to national well-being.” Most of the analy- 
sis is devoted to two topics: safeguarding 
the environment and transportation. The 
Council concluded its analysis of transpor- 
tation by stating that a deregulated trans- 
portation industry would better serve the 
public interest than do the current regula- 
tions. The social cost of providing trans- 
portation services would thereby be re- 
duced, and the economy would move 
closer to the utility possibility envelope. 
This recommendation should be supported 
by every economist who is not a special 
pleader. 

Unlike the 1969 Report, written by 
President Johnson’s Council of Economic 
Advisers, there is practically nothing in 
the 1971 Report concerning the strategies 
available for eliminating poverty, recent 
progress in this direction and the task that 
remains, Nothing is said in the 1971 Re- 
port about income maintenance programs 
or the reform of current welfare systems. 
This omission is the outstanding charac- 
teristic that differentiates the Nixon Coun- 


* Brown University. I am indebted to George Borts, 
Anthony Fisher, and Mark Schupack for their percep- 
tive criticisms of an earlier draft. Fisher and the grad- 
uate students in my course in welfare economics saved 
me from several errors. I am indeed grateful to them. 
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cil Report from those written in the 

Johnson and Kennedy Administrations. 
The Secretary of Health, Education and 

Welfare wrote that: 
Health care in the United States is a 
current example of a vast social issue en- 
crusted with a layer of invention and 
illusion. We all know there is something 
wrong with the current health care sys- 
tem, and it is commonly held that too 
few doctors, greedy insurance com- 
panies, and an apathetic government 
are at fault. But are these the real prob- 
lems?! 


Surprisingly, only two and a half pages are 
devoted to the subject of health care in 
this Report. There is neither an evaluation 
of alternative programs to improve health 
care in America, nor is there a discussion 
of the economics of health care. 

Another conspicuous omission is the 
problem of revenue sharing and the plight 
of the cities. Although the Administration 
has advocated both general and special 
revenue sharing, there is no economic 
analysis of the Administration proposal 
in this Report. Since the major economic 
problems of the 1970s: health care, wel- 
fare reform, poverty and urban blight are 
not discussed in this Report, it is unlikely 
that it will arouse much interest, excite- 
ment or enthusiasm. Let us now turn to 
the topic which is given pride of place: 
safeguarding the environment. 


1 Elliot L. Richardson, p. 37. 
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I. The Position of the Council 


Every economist will agree with the gen- 
eral principles stated by the Council con- 
cerning the use of the environment. 

... we seek...a set of rules for 
use of the environment which balances 
the advantages of each activity against 
its costs in other activities foregone. We 
want to eliminate pollution only when 
the physical and aesthetic discomfort it 
creates and its damage to people and 
things are more costly than the value of 
the good things—the abundance of 
industrial or farm products and efficient 
transportation—whose production has 
caused the pollution. [p. 114] 

The Council’s economic analysis is very 
welcome because only the cost of pollu- 
tion, and not its marginal product, attract 
the attention of the public. For example, 
President Nixon’s attempt to tax the sul- 
fur content of coal and oil, as an incentive 
for reducing sulfur oxide emissions, has 
run into heavy opposition. Officials of the 
Environmental Protection Agency were 
disturbed. They said that this taxation 
strategy seemed to justify the environ- 
mentalists’ fears that the industry would 
look on the tax as “a license to pollute.’ 
Economists have an educational task to 
perform. 

To implement the above rules, we must 
try to answer several questions. Then the 
philosophical and logical disagreements 
among economists will surface. First, at 
what level of government should the rules 
be made? Second, how much pollution (if 
any) should be tolerated? Third, how 
should changes in this amount be deter- 
mined over time? Fourth, how can we 
“ensure that the tolerated degree of pollu- 
tion occurs for the most productive rea- 
sons”? Fifth, can we devise a set of rules 
and procedures which are not too costly 
to administer? 

The Council answers these questions in 
the following manner. 


2 New York Times, April 4, 1971, p. 59. 


(1) Many, though not all, pollution 
problems are local in character, and 
therefore determination of the appropri- 
ate level of environmental quality in 
these cases is likely to be more accurate 
if it is done locally rather than by the 
Federal Government.... It is not 
clear, however, that the Federal role 
should extend beyond the setting of such 
minimum standards where most bene- 
fits and costs of pollution are borne 
locally. [p. 121] 


(2) The level of government should not 
require that each polluter reduce his pol- 
lution by the same percentage. 


Once the government has decided upon 
the optimal level of pollution, each poten- 
tial polluter should be charged a price for 
each unit of pollutant he discharges. Then: 
... he would have to compare this with 
the costs of pollution control in his par- 
ticular circumstance. If control costs 
were relatively low, he would engage in 
extensive control to avoid paying the 
price being charged for polluting. If con- 
trol costs were high, less control would 
be undertaken. Since sources with low 
control costs would carry out more than 
average control and those with high con- 
trol costs less than the average, a given 
level of environmental quality could be 
attained with the expenditure of less 
productive resources than if all sources 
had to meet a common standard. [p. 117] 


This charge could be imposed in the form 
of effluent fees: charges for emissions of 
pollution, or it could be done through the 
sale of transferable environmental usage 
certificates. In the latter case, the govern- 
ment agency would set a specific limit to 
the total amount of pollutants that could 
be emitted. It would then sell certificates 
granting the holder the right to emit a 
given quantity. These certificates could be 
sold at auction and would be transferable. 
Any institution, polluter, or group con- 
cerned with protecting the environment, 
could purchase these certificates. In this 
manner an optimum distribution of a fixed 
quantity of pollution would be produced. 
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II. A Critique of the Recommendations 


A. Description of an Optimal Situation 
in an Isolated Locality 


There are three aspects to the formula- 
tion of public policy. First, we must deter- 
mine the conditions which are associated 
with an economy on the utility possibility 
envelope: the set of Pareto optimal points. 
Second, we must select the optimal point 
on the utility possibility curve in terms 
of a social welfare function. Third, we 
must decide on the public policies which 
will drive the economy to the optimal 
point. If this procedure is followed with 
respect to environmental policy, I think 
that the Council’s conclusions can be 
questioned and also be seen to be quite 
inadequate to solve the problems posed. 
It will be proved that the price per unit of 
pollution damage must be uniform na- 
tionally, if the environment is considered 
as a national rather than as a local good. 
Hence, pollution control should not be 
left to the localities. 

What conditions must exist if the econ- 
omy is to be on the utility possibility en- 
velope? These conditions imply that a 
given level of environment is associated 
with a maximum of social output, or that 
a given level of output is associated with 
a maximum level of environment. 

Output y is produced by using resources, 
including the environment. In each local- 
ity there is a production possibility curve 
between output and pollution x (or its 
complement, the environment). To de- 
crease pollution, abatement devices must 
be used, the products may be recycled and 
recovered, or there must be an internal 
process change. Each of these alternatives 
is costly, and requires the use of resources 
which could produce output. The produc- 
tion possibility curve is drawn on the 
basis of a technological and economic 
maximization procedure. Given the flow 
of output, what is the minimum level of 


pollution damage possible? Alternatively, 
given the rate of pollution damage what is 
the maximum output that can be ob- 
tained? This curve reflects an optimiza- 
tion process, as does the conventional pro- 
duction possibility curve. 

Given the quantities of the non-environ- 
mental resources in the locality there is a 
positive relation between output and pol- 
lution damage: equation (1). The produc- 
tion function f will differ among localities. 
The relation between output and the mini- 
mum pollution that results will depend 
upon local conditions: the rate of water 
flow, the rate at which air circulates, etc. 
Pollution damage would be measured in 
terms of the harm created rather than by 
the emissions or dumping per se. 


(1) y = fa) 

Function f'(x) is the marginal product of 
pollution. If the pollution rate were 
changed by Ax then the maximum attain- 
able output would change by? f’(a*)Az. 
For example, if the firms were ordered to 
reduce the rate of pollution by Ax, then 
resources would have to be used for pollu- 
tion abatement, recycle and recovery, or 
for internal process change, instead of for 
the production of output. The decline in 
output that would result from the abate- 
ment of Ax of pollution is f’(%*)Ax.“ Pro- 
duction function” (1) is graphed in Figure 
Í; 

When the environment is priced at a 
very low price (i.e., there are just minimal 
standards), then the rate of pollution will 
be x, and output will be xR. Firms will 
use a small amount of resources for abate- 
ment, recycle and recovery or for process 
change. Point R, is not an optimal situa- 
tion in this locality because consumers 
value the environment relative to goods at 
a higher rate than do firms. The latter 
value the environment at P.=/f'(a:), the 
slope of the production function. 


3 x* is between x and x-+Az. 
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Social welfare curves W1, Wa, Ws have 
been drawn in Figure 1 on the assumption 
that each locality is composed of identical 
households which value both output and 
the environment. Curve W, is preferred to 
Waa which is preferred to W;. At point Rs 
the value of the environment to house- 
holds is measured by the slope of the W, 
curve. If pollution is a problem (i.e., if 
there is “too much” pollution), then the 
slope of the social welfare function at Rz 
must exceed P,=/f’(a.). If the identical 
households had complete control over 
industrial activities, then they would use 
xı of pollution to produce xR, of goods. 
The value of the environment would be 
given by Pi=f' (xı): it would reflect both 
its marginal product in producing goods 
and the value of the environment to 
households. Point R, is the optimum out- 
put-pollution combination in this locality, 
if no other locality were affected. 


B. Local Control is Not Pareto Optimal 


The Council Report (p. 117 quoted 
above) suggests that it is desirable that a 
given level of environmental quality be 
attained with a minimum sacrifice of out- 
put, or that a given rate of output be 
attained with a minimum sacrifice of the 
environment. This rule is obviously sensi- 
ble, but it is inconsistent with the Council 
policy that pollution regulation should be 
the prime responsibility of localities. Why? 


1. The Production Conditions are Violated 


Suppose that the marginal product of 
pollution dy/dx were P, in locality I and 
P,<P, in locality Il. The reason why 
these marginal products differ is that there 
are differences in local pollution costs. 
Locality II imposes a lower charge upon 
pollution than does locality I; hence, firms 
in locality II use more of the environment 
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to produce output than do firms in locality 
I. The higher pollution charge in locality 
I induces firms to devote more resources 
to pollution abatement than do firms in 
locality II. Formally, firms will use that 
quantity of the environment as an input 
in the production process such that the 
marginal product of pollution is equal to 
the price charged for its use. If P is the 
price charged by the locality then 


(2) Fe) =P 


determines the use of the environment by 
firms. If P, >P, then xı used in locality I 
will be less than x used in locality II. 

If firms in locality IT decreased pollution 
by one unit, then P, of output would be 
sacrificed. If firms in locality I increased 
pollution by one unit, then P, of additional 
output could be produced. The same total 
amount of pollution would exist, but out- 
put would rise by Pi— P,>0. As long as 
the marginal product of pollution differs 
between any two localities, the same level 
of environmental quality can be obtained 
with a smaller sacrifice of output, by shift- 
ing pollution to the locality with the 
higher marginal product of pollution. 

If the environment belongs to the 
United States as a whole, then optimal 
policy should require that the marginal 
product of the environment (in terms of 
producing real national income) be the 
same everywhere. The marginal rate of 
transformation may be P, in Phoenix and 
P,<P, in Los Angeles. If pollution dam- 
age and output were transferred from Los 
Angeles to Phoenix, real national output 
(as conventionally measured) could be 
constant and the level of pollution damage 
in the United States could be decreased 
as a result of such a move. Arizona loses 
less environment than California gains. 
Such a situation would not occur if the 
regulation of the use of the environment 
were the prime responsibility of the local- 
ity. The price of pollution P must be the 
same in all localities if we are to be on the 


maximal possibility curve for the United 
States as a whole. Underlying the concept 
of a maximal production possibility curve 
is the view that the environment does not 
belong to any specific locality but belongs 
to the United States as a whole. Hence, 
we wish to maximize the total environ- 
ment in the United States corresponding 
to a given rate of national output. 


2. Consumption Efficiency Conditions will 
Generally be Violated 


Suppose that R, were the optimum 
point in locality I and R, were the opti- 
mum in locality II. The social welfare 
curve in locality II (not shown in Figure 1) 
is assumed to be tangent to the production 
function at point R. Each locality con- 
sidered as an entity is at an optimum. 
Nevertheless, the society (U.S.A.) is not 
on its utility possibility envelope. Why? 

The marginal rate of substitution be- 
tween real income and the environment 
differs between the two localities. House- 
holds in locality I are willing to give up 
P, units of output for a little more environ- 
ment; but households in locality II are 
willing to give up some environment for 
only P, of output. There is an opportunity 
for a profitable trade: if pollution were 
shifted from locality I to locality II, then 
both localities could be made better off. 
For example, suppose that locality I asked 
locality II if it could use the latter’s envi- 
ronment for (say) municipal sewage dis- 
posal. It would be willing to pay a maxi- 
mum of FP, for the privilege. Locality II 
only values the environment at P,< Py. 
Therefore, some price P (where P;>P 
> P,) could be agreed upon whereby local- 
ity I uses locality TI for its sewage dis- 
posal. 

The argument is quite general. As long 
as the marginal rate of substitution P, 
differs from the marginal rate of substitu- 
tion P,, the United States economy is not 
on the utility possibility curve. Even if 
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each locality optimized, a social optimum 
would not be reached unless the marginal 
rate of substitution P were the same in 
each locality. 

Insofar as two localities can trade pollu- 
tion for goods, as would be the case with 
municipal sewage, then the marginal rates 
of substitution will tend towards equality. 
However, many localities pollute each 
other’s environment (eg.) by using 
streams, rivers, and the air as waste re- 
ceptacles. Therefore, they regard the adja- 
cent communities’ environment as a free 
good. When localities control their own 
environmental usage, an optimum situa- 
tion is unlikely to result. It is unlikely that 
trade among the municipalities in the 
United States can lead to an equalization 
of the marginal rates of substitution be- 
tween output and the environment among 
localities. 


3. Firms may Exercise Monapsony Power 
to Prevent Localities from Optimizing 


There is another reason why pollution 
regulation should not be left to the local- 
ities (who are major polluters in their own 
right). Suppose that the output-pollution 
point were Rs in Figure 1. The town coun- 
cil decides that it would like to be at point 
Ry: it is willing to sacrifice +.R.—2#.R, of 
output for the sake of a better environ- 
ment. The polluting plant says that if a 
unit tax (P,— P) were imposed upon its 
pollution, it would relocate. If the pollut- 
ing plant moved out of the locality, then 
the level of local welfare would be reduced 
to W3;<Wz,: the town would be worse off 
than it was with the pollution. By threat- 
ening to relocate, the polluter could pre- 
vent the locality from moving to its pre- 
ferred position R. If the tax per unit of x 
were national in scope, then the threat to 
relocate would not be credible; and the 
firm would decrease pollution in the area 
albeit at a higher cost per unit of output. 


4. The Environment is Often a Public Good 


Suppose that the municipalities along 
the New England coast (acting individ- 
ually) allow oil refineries to be established. 
They are fully cognizant of the dangers of 
oil spillage and air pollution, but are at- 
tracted by the income and employment 
potentialities resulting from the refineries. 
Formally, the municipality optimizes at 
point Rin Figure 1. At the town meetings, 
the identical households decide that the 
additional income to be generated by the 
refineries justifies the damage to the en- 
vironment and the loss of tourist revenues. 
Does the condition of local autonomy, 
which is advocated by the Council, lead 
to a Pareto optimum? 

The enjoyment of an environment is 
often a public good. My enjoyment of the 
natural beauty of Cape Cod does not re- 
duce the enjoyment that you can derive 
from it (until the highways become con- 
gested). The social marginal rate of sub- 
stitution between such an environment 
and goods is the sum of goods which 
everyone is willing to give up to protect 
the environment. It will exceed the mar- 
ginal rate of substitution exhibited by the 
residents of the locality, because many 
people may enjoy the environment with- 
out paying its full value to the local mer- 
chants. The appropriate social marginal 
rate of substitution is the maximum sum 
in taxes that the voters of the United 
States are willing to impose upon them- 
selves to avoid the deterioration of the 
New England coastline. The Council 
failed to consider the environment of the 
United States as a public good. It seems 
to have missed many of the subtleties of 
welfare economics. 

On the basis of my analysis, I arrive at 
a conclusion quite different from that 
reached by the Council. A national pollu- 
tion policy must be followed. If pollution 
regulation were the prime responsibility 
of localities (who also pollute each other’s 
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environment), then our economic system 
will not be making “its maximum contri- 
bution to economic welfare.” 

If there were a national price per unit of 
pollution damage, then the marginal rate 
of transformation between environment 
and output would be the same everywhere. 
A given level of national output would be 
obtained with a minimum level of national 
pollution damage. Insofar as production 
functions (f;) differ among localities, there 
will be differences among localities in the 
amounts of pollution. For example, if P 
is the national price per unit of pollution, 
then: 


(3) P= fi (m) = fd (8) = o o o = fil (tn) 


among the » localities. But, there is no 
reason why x; should be equal to x; or 
that (y/x); should equal (y/x);. People 
who like environment relative to output 
will move to areas where x is low, and 
those who like output relative to environ- 
ment will move to areas where y is high. 


5. The Total Amount of Pollution 


The Council Report contains little 
about the optimum total amount of pollu- 
tion. It simply states that the total quan- 
tity should be left to the locality. The 
council recommends that the political unit 
sell environmental usage certificates at 
auction; and that these certificates be 
transferable within its jurisdiction. To be 
sure, environmentalists may purchase 
some of these certificates. But, because 
there are external effects of the environ- 
ment, too little would be bought by these 
groups. 

Our previous analysis implies that trans- 
ferable environmental usage certificates 
be sold by the federal, not by the state 


and local, government. Then a national 
price would be established per unit of 
pollution damage. Consumers are then 
confronted with a trade off, between out- 
put and the environment, in the form of a 
tax on the polluting product. As long as 
consumers as a whole wish to have more 
environment, they must agree to decrease 
the total quantity of environmental usage 
certificates sold, i.e., decrease their ability 
to purchase the polluting product. Then 
they will be made to realize that safe- 
guarding the environment involves the 
use of resources or that pollution imposes 
harm upon others. The discussion con- 
cerning the quantity and quality of the 
environment then becomes the one of 
agreeing on the quantity of certificates. 
Polluters and environmentalists can try 
to influence Congress concerning the level 
of the national tax per unit of pollution 
x, or the total quantity of certificates. 
Given the uniform national price, the 
quantity of pollution will be determined 
by: (a) The possibilities and costs of 
abatement devices; (b) the existence of 
alternative plant and dumping sites; and 
(c) the substitution of nonpolluting for 
polluting products. 

The difficult aspect of economics is not 
the statement of general marginal condi- 
tions but in finding methods to implement 
these conditions. It is not clear that the 
Council’s recommendations serve to im- 
plement its principles. 
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The Duopoly Game: Output Variations 


By D. K. OsBorne* 


Game theory has produced no important 
results in the field of oligopoly. It has 
given us a few insights, particularly the 
extremely important idea that firms act in 
strategic settings, but no concrete answers 
to the fundamental questions. This is not 
the fault of game theory; it is the fault of 
its users. After all, game theory is merely 
a way of thinking about the general fea- 
tures of games—or those conflict situations 
which may be viewed as games—and is 
necessarily too abstract to be informative 
about oligopoly behavior. It must be spe- 
clalized—given economic content—before 
it will tell us anything useful about oligop- 
oly price or production. The required de- 
gree of specialization has largely been 
avoided by those oligopoly theorists who 
use the game theoretic framework, possi- 
bly because it entails great risks (some- 
thing might be overlooked). 

To be sure, some of the features of 
oligopoly games may be specified with 
little risk, or at least no greater risk than 
is common to most parts of economic the- 
ory. Thus in many contexts the oligopoly 
game may be taken as one of perfect infor- 
mation. This is especially true of price 
games, where buyers provide the informa- 
tion, and almost as true of output games, 
where trade associations, common sup- 
pliers, buyers, etc., provide the informa- 
tion.’ Secondly, moves may be regarded as 





* Associate professor of economics and management, 
State University of New York at Albany. I am grateful 
to the referees for several suggestions which improved 
my exposition. 

1 George Stigler has argued that potential gains from 
secret price cuts sometimes exceed the risked losses 
arising from their discovery by rivals. He shows that 
such gains in duopoly are ordinarily negligible, but, de- 
pending on buyer characteristics, nevertheless cal- 
culable. This result can be saved in duopoly price games 
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the selection of prices, output rates, adver- 
tising expenditures, whatever seems ap- 
propriate in the context; and there is no 
obvious reason why all types of moves 
should be studied in any particular game. 
A price or output game would seem worthy 
of study in itself, in ignorance of advertis- 
ing and other moves. Thirdly, though 
Edith Penrose, William Baumol, Robin 
Marris, and others have taught us to con- 
sider other things in addition to profits as 
managerial goals, the other things (rev- 
enues, growth, etc.) might on some occa- 
sions be ignored to our benefit. In fact, 
preliminary results from the more general 
study, of which the present paper is a re- 
port, indicate a strong strategic invariance 
under many changes in goals. Fourthly, 
the problem of side payments and charac- 
teristic functions may usefully be disre- 
garded in nearly all contexts other than 
that of the cartel. Most oligopoly situa- 
tions should probably be viewed in the 
terms of a noncooperative game with un- 
restricted communication.” At any rate, 
that is the framework of the present paper. 

Three specifications, however, raise dif- 
ficult conceptual problems: the concept of 
solution, the character of the strategy sets, 
and the matter of the length of the game. 
Of these three problems, that of the solu- 
tion concept, curiously, has received much 
the greatest attention. Between the joint 
maximum, the Nash equilibrium point, 
the Paretian optimum, and that center 
of minor controversy, the maximin, and 





by appropriate modifications of the assumption of per- 
fect information, but it would seem to have little bear- 
ing on output games. 

2 John Harsanyi is a leading student of this type of 
game. 


OSBORNE: THE DUOPOLY GAME 539 


others as well, there is no lack of con- 
tenders. If there is a dominant opinion 
about solutions it seems to support the 
joint maximum as solution to variable 
sum, and the maximin as solution to con- 
stant sum, games. But what a particular 
solution concept implies about price or 
output, about the welfare loss caused by 
oligopoly, about the size distribution of 
firms—of these questions we know nothing. 
Game theory will shed almost no light on 
these questions until it is infused with 
definite specifications of the strategy set.‘ 

What is more curious still is that such 
attention as has been devoted to strategies 
is largely confused. In fact, most discus- 
sions found under the heading of ‘“‘strate- 
gies” are really about moves. Thus Shubik: 
“.. the strategy of each player consists 
of naming a price at which he will sell his 
product and selecting a production rate or 
initial stock position” (p. 111). And 
Robert Dorfman, Paul Samuelson, and 
Robert Solow, in those cases where they 
specify strategies, call them “100” and 
“200” (p. 424), “small, medium, and 
large” (p. 426), and the like. In no case 
can these strategies be considered, in the 


3 See Daniel Ellsberg, Harsanyi, Anthony Koo, 
John Nash, Hans Neisser, and Martin Shubik. The best 
general survey of solution concepts is found in R. 
Duncan Luce and Howard Raiffa. 

4 Game-theoretic discussions of solution concepts are 
paralleled in oligopoly theory per se, where the main 
contenders are the joint maximum and the proposals of 
Cournot and Stackelberg. The joint maximum appar- 
ently enjoys the greatest professional support (see 
William Fellner and Stigler) if only when cast in a 
suitable vague form, such as Fellner’s, pp. 33, 154. But 
viewed in the light of game theory, these discussions are 
concerned with strategies, too; it is just that the stra- 
tegy set contains one member at a time. Because it is 
explicit, this strategy says something about resource 
allocation under oligopoly. That is why the classical 
theories, naive as they are, have not disappeared, and 
why game theory, sophisticated as it is, has had so little 
impact. 

5In his most general game, Shubik has the moves 
“consist of actions involving production, financing, 
payment of dividends, advertising, research, expansion, 
and other actions of a firm” (p. 215). Clearly, every- 
thing is covered! 


words of John von Neumann and Oskar 
Morgenstern, “... a complete plan: a 
plan which specifies what choice the 
player will make in every possible situa- 
tion, for every possible actual information 
which he may possess at that moment” 
(p. 79). These are far from being isolated 
instances; indeed, I know of only one 
exception to the tendency to call moves 
strategies, and that appears in a paper 
published in 1954 by Alexander Hender- 
son. He took as strategies three price pol- 
icies proposed long ago as theories of 
duopoly: (i) the Bertrand policy of ignor- 
ing possible price reactions by the rival, 
(ii) the Stackelberg policy of anticipating 
unthinking price reactions by the rival, 
and (iii) a policy of trying to drive the 
rival out of the market, if it is not too 
costly to do so. As far as I can determine, 
this idea has not been developed. Hender- 
son’s early death cut short his exploration 
of the initial conception, and no one has 
followed his lead. 

The present paper makes that attempt. 
The idea is to consider five explicit strate- 
gies, examine them for dominance rela- 
tions, determine a set of solutions, and 
draw the implied conclusions about re- 
source allocation under duopoly. The con- 
ception is attractively simple, but the 
analysis is vexingly difficult. Moreover, 
the answers it gives depend on whether 
the firms choose price, letting the buyers 
decide how much to buy, or outputs, let- 
ting the buyers decide how much to pay. 
That is, duopoly price games are not sira- 
tegically equivalent to output games. I deal 
here with the output game, partly for rea- 
sons of relative computational and exposi- 
tional simplicity, (the output game being 
simpler than the price game) partly for 
reasons of historical continuity (the strat- 
egies analyzed here having been proposed 
in the form of output variation) and partly 
because one begins. somewhere. 

Whether duopolists are, in practice, 
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price or quantity adjusters is not as clear 
as might be supposed. It is true that they 
name prices, but they must also set up 
production schédules. Conceivably, they 
regard output as their action variables, 
and in naming prices only fulfill the role 
of Walras’ auctioneer. But even if one be- 
lieves, as I do, that price is the usual action 
variable, he should not think that the 
study of output games is an idle exercise. 
Not only is it useful and interesting to 
look at old propositions in a new light; it 
is intellectually pleasing to know which 
classical duopoly theories represent maxi- 
min solutions, which are Nash equilibrium 
strategies, and so on. 

There are two strands to the analysis. 
In the first, I am regarding the classical 
duopoly theories as serious candidates for 
the role of equilibrium strategies followed 
by actual firms, and with their aid seeking 
the allocative effects of duopoly. In the 
secondary strand I am investigating the 
game theoretic properties of the classical 
strategies (and also of a more recently 
proposed strategy, that of Robert Bishop, 
which is too good to ignore). 

The main results are, firstly: the welfare 
effects of price-taking duopoly are in any 
case bad; but they can be more or less bad 
depending on the relative costs and rela- 
tive market shares of the firms, being 
worse when the firms are exactly alike in 
these two respects and less serious when 
the relation between the firms’ costs is 
much different from the relation between 
their market shares. This finding that sim- 
ilarity of duopolists’ positions is bad for 
consumers is not a new one, as adherents 
of the joint maximum theory of duopoly 
will quickly point out; but the result is 
found here without the aid of the joint 
maximum solution, which completely lacks 
rationalization. Secondly, of the classical 
duopoly solutions, both Stackelberg points 
and one or the other of the ‘‘market share” 


points (where one firm holds on to its cur- 
rent market share and the other correctly 
foresees that it will) are Nash equilibrium 
points. More interestingly, the Cournot 
solution is usually maximin: if both firms 
wish to follow the strategy whose worst 
outcome is better than the worst outcomes - 
to their other strategies, they will usually 
behave as Cournot assumed. 


I. General Features of the Duopoly Game 


Under this heading stand the state of 
information, the characteristics of market 
demand, the cost structures and objectives 
of the firms, and the rules of cooperation 
as defined by the legal environment of 
busiriess. Detailed specifications in this 
regard suffice, when adjoined to the rules 
concerning moves and to a theory of solu- 
tion, to completely determine the game. 
These specifications cannot be accom- 
plished in an a priori obvious way; they 
are informed by one’s point of view, by 
one’s theory of business behavior. The spec- 
ifications set forth here form my own 
point of view, which the reader may judge 
according to his taste. Rather than engag- 
ing in an elaborate and possibly uncon- 
vincing justification, I will merely list and 
comment briefly on the main features. 

Information. In the technical sense, in- 
formation is assumed perfect: each firm 
knows precisely how much the rival firm 
is producing and has records of both its 
own and rival’s past production rates. 

Firms would find it very difficult to 
keep their production rates secret, what 
with the information-spreading role of 
suppliers, buyers, company reports, goings 
on in factor markets, and the like, but it is 
my view that firms do not even desire 
secrecy with respect to prices and produc- 
tion rates. The great over-riding concern 
of duopolists is the attainment of an 
entente with respect to prices and produc- 
tion, and this cannot be attained without 
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open knowledge.® Secrecy is desired, and 
assiduously pursued, when it is a matter 
of new product developments, new pro- 
duction processes, advertising campaigns: 
in short, those activities which cannot 
quickly be matched or nullified by rivals. 
These receive the main force of the com- 
petitive drives of enterprise under most 
modern conditions, whether their locus is 
duopoly or not. “Competition” in the 
economist’s sense is only a dissipation of 
energies to no good account. 

This is not to say that firms are indiffer- 
ent to the features of a possible entente, 
for the conflict of interests never disap- 
pears; it is merely to say that the entente 
is so necessary that it is cultivated by the 
flow of information on prices and produc- 
tion. Firms often make public announce- 
ments of their views about the appropri- 
ateness of current prices and production, 
and while these are doubtless thought to 
perform some useful public relations func- 
tion, they also serve to remove unsettling 
suspicions and expectations from the 
minds of rivals.” 

Another sense in which information is 
perfect is the usual one concerning goals, 
costs, and market demand. Both firms 
know their rival’s utility functions and 
their own and rival’s cost functions—or 
have the same estimates of them—and 
identically perceive market demand.® This 


8 Once a tenable position has been reached with the 
aid of perfect information, each firm might be tempted 
to depart unilaterally from it. I would prefer to leave 
a study of the consequences to an analysis of the Stigler 
type. This will be harmtess if the opportunities for secret 
evasion of an agreement do not condition the naiure of 
the agreement. 

7™For obvious reasons, these occur most often in 
homogeneous oligopolies. Steel and aluminum are cases 
in point. Price changes are typically announced weeks 
ahead of their effective dates, to reduce the chances of 
rival misunderstandings. Of course, in these industries 
list prices serve merely as a basis of agreement which 
the firms attempt to evade. This evasion, however, is 
not always—~perhaps not ever—secret. 

8 Having perfect information, the firms need no 


assumption cannot be so strongly sup- 
ported as the previous one, for differences 
of opinion about market demand are possi- 
bly a major cause of friction in duopolies. 
However, such differences cannot be great 
when the market is in equilibrium. Since 
the present study is limited to the equilib- 
rium properties of the duopoly game (it is 
concerned with the game in normal form) 
the assumption of perfect information in 
this sense seems the appropriate one, even 
though it does away with much interesting 
behavior. 

Cost and Demand. The market price p 
is a linear function of quantities xı and xz 
offered for sale: p=D—d(a%,+x). This 
homogeneous product demand function 
may, by appropriate choice of commodity 
unit, be written no less generally as 


(1) p= D— %1 — x 


Production proceeds at constant mar- 
ginal cost. Ignoring fixed costs, which play 
no role in the present analysis, we may 
write the cost functions as 


(2) cı = ax(0S a< 1) 
(3) c2 = (1 — axe 


By varying a over the closed unit interval, 
we may investigate the effects of cost in- 
equality on the strategic properties of the 
game. Moreover by varying the strength 
of demand, D, we may study the effect of 
market size on the strategic properties; 
and it may be shown that increasing D 
yields the same effect as lowering the 
upper bound on a. 





mixed strategies. We therefore need not consider cardi- 
nal utility, which is only required to give meaning to 
mixed strategies. All the solution concepts employed 
are definable in terms of greater or less, i.e., in terms of 
ordinal utilities. 

The firms’ knowledge of each other’s goals is neces- 
sary if we are not to put further restrictions on the 
utility functions. See John Kemeny and Gerald 
Thompson, 

3 Equations (2) and (3) are not the most general 
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Managerial Objectives. Both firms, whose 
utility functions are ordinal, seek maxi- 
mum profits. In an important sense, this 
assumption is less restrictive than it 
might seem, for there are no discontinuous 
changes in the strategic properties of the 
game when @ is put equal to zero or one 
(equivalent to one or the other firm maxi- 
mizing revenue) or as D approaches in- 
finity (equivalent to both firms maximiz- 
ing revenue, for the average variable costs 
will be so small in relation to D as to be 
negligible). 

The utility functions could be gen- 
eralized without great conceptual cost, 
but the computational cost would be 
serious. However that may be, the objec- 
tives can be written 


for firm 1: max Pı 


4 
@) = max [(D — a), — x? — x2] 
120 
for firm 2: max P3 
(5) 


= max |(D +a — 1)r:— «3 — rx] 
2:20 


Communication and Cooperation. The 
firms pursue their objectives with the aid 
of unrestricted communication. Like those 
in the real world, they communicate in 
face-to-face meetings at trade conferences 
and the like, by telephone or letter, and, 
if necessary, through the public press. Vo 





linear cost functions (even ignoring fixed costs). Sup- 
pose we “start”? with the functions = D—d(x,+.%2), 
C1= biti, Co™ boxo, and bi+boxd; then we cannot derive 
equations (1) through (3) of the text. Thus if we wish to 
simplify notation by choosing units we can put D and 
either bı, bs, or d equal to unity; e.g., p=1—si—x2, 
61= bya, o= boxe. This notation does allow symmetrical 
expressions of the firms’ strategies and profits, but it 
makes an investigation of the effects of the strength of 
demand notationally cumbersome, since it requires 
comparing bytb: with unity. Moreover, certain im- 
portant inequalities derived below become more com- 
plicated. These considerations, however, would not be 
decisive if any important results depended on the rela- 
tion of d to bı-+b2. The set of good strategies depends on 
bı relative to be, and on bitb» relative to D, but not on 
bı+b: relative to d. Thus the exposition is simplified 
with no great loss of generality if it is assumed ,+52=d. 


binding agreements or side payments, how- 
ever, are permitted. The firms may cooper- 
ate, if they are not too obvious about it, 
but their interests remain separate, and 
such agreements and understandings as 
they reach are not legally enforceable. 
They may develop the most elaborate 
market sharing arrangements, such as 
were shown in the “Electric Companies 
Case,” though such complicated formulas 
are hardly necessary in duopoly; but closed 
to them are side payments, revenue pool- 
ing, and the like. These devices are only 
important in cartels, which require a 
separate analysis, so this theoretical sim- 
plification seems empirically appropriate.!° 

Solution Concept. I define the solution 
to this game as those members of the set 
of Nash equilibrium points which are also 
Pareto optimal from the standpoint of the 
firms, ignoring the interests of consumers. 
Because the firms choose output under 
conditions of perfect information, they 
will be able to select strategies that are 
“best responses” to opposing strategies; 
because they are prevented from pooling 
their individual gains for subsequent divi- 
sion, they can do no better than select a 
best response strategy. Hence the equilib- 
rium point. On the other hand, because 
the firms may communicate as necessary 
and coordinate their actions as desired, 
they may be regarded as a coalition play- 
ing a two-person game against consumers. 
Since they are stuck with their individual 
gains from equilibrium strategies, how- 
ever, both will prefer an equilibrium point 
A if it yields doth firms greater profits than 
an equilibrium point B. Moreover, if A 
yields greater profits to firm one, but equal 
profits to firm two, the latter will still pre- 


10 Īn one sense, this is the opposite of a theoretical 
simplification, for it removes all justification for the 
joint maximum solution. But the sort of “simplifica- 
tion” which ignored the illegality and difficult conceal- 
ment of side payments would, to use Stigler’s charge 
against limit-pricing theory, solve the oligopoly problem 
by murder. 
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fer A to B because it needs the former’s 
good will. Hence the Paretian character of 
the solution. 

II. Strategies 


A firm may select from an infinite num- 
ber of strategies; the reader will under- 
stand if I do not consider them all. In- 
stead, I am going to pour old wine into new 
bottles. As I have stated above, my aims 
are two. One is to find a manageable 
framework for the study of oligopoly; 
the second is to explore the game-theoretic 
properties of the classical theories of 
duopoly. Even though the first purpose 
takes precedence, I am far from being 
apologetic about a certain deja vu flavor in 


the analysis, for I believe that all the’ 


classical strategies enjoy strong a priori 
support as possible plans of action by the 
firm. 

Cournot. According to Cournot, the firm 
selects its rate of output on the assumption 
that its rival will keep its current rate of 
output fixed whatever the firm does. This 
assumption then yields a definite rate of 
output for one firm as a function of the 
rival’s output. Now clearly, this is a strat- 
egy, a complete plan of action. It is un- 
doubtedly a very simple strategy, and re- 
quires a degree of blindness of its user. 
Possibly, however, such rival reactions as 
occur do so with a time lag, and are mixed 
up with changes in costs and market de- 
mand to the extent that they are not cer- 
tainly observable. But in any case, this 
strategy is not dominated by any oi the 
other strategies considered here—an in- 
teresting result from the standpoint of the 
history of theory. 

Maximizing P; on the Cournot assump- 


u Harsanyi presents arguments supporting a further 
reduction of the set of equilibrium points, obtaining 
a solution much like that of the “y dominance” type 
of Luce and Raiffa. The arguments are not without 
intuitive appeal, but they naturally lack the force of 
those supporting merely the Pareto optimal equilibrium 
points. 
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tion yields the reaction functions, or as 
called here, the Cournot loci C; with 
equations 


(6) a(C) = (D — a; — x;)/2, 


for i and equal 1 or 2, and7+j. Of course, 
a;+a,=1. These loci intersect at the 
Cournot point CC, in Figure 1. 

Stackelberg. The Stackelberg strategy is 
also a simple one, but not so simple as the 
Cournot. In fact, it is posited on the expec- 
tation that the rival will play the Cournot, 
and is designed to take maximum advan- 
tage of the rival’s choice: it is the “best 
response” to a Cournot strategy. Conse- 
quently, it too is undominated in the pres- 
ent set. 

Substituting x;(C) for x; in firm 7’s profit 
function, and maximizing with respect to 
xı yields the Stackelberg loci S;, with 
equations 
(7) x(S) = (D — 3a; + 1)/2 
Sı intersects Cz at the first firm’s Stackel- 
berg point SC; the second firm’s Stackel- 
berg point is CS. The loci S, and S: inter- 
sect at the Stackelberg disequilibrium point 
SS. See Figure 1. 
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Market Share. Another possible plan of 
action is to hold on to the current market 
share. Observe that market share is not 
being sought for itself, but as a possible 
way to maintain or increase long-run prof- 
its. Always, the objective is given by (4) 
or (5); maintaining current market share 
is simply a possible way of achieving this. 
Now it turns out that the strategy of al- 
ways holding on to current market share, 
come what may, is dominated by a closely 
related strategy—that of holding on to 
current market share unless a larger share 
is more profitable.’ Specifically, the 
Market-share strategy is one of keeping x; 
in its current relation to x; unless x;(C) 
yields a larger market share as well as 
greater profits.’ Define 


(8) k = x/%; 


k is the slope of a radius vector in output 
space, where x2 is measured vertically— 
i.e the slope of a k-vadius. Then, the 
Market-share loci M; are given by the 
equations 


(9) xı(M) = max[x1(C), x2/], 
(10) xo(M) = max[x.(C), kzı] 


Diagrammatically, the M; locus ‘starts’ at 
firm 7’s monopoly point (where x;=0 on 
the C; locus) follows C; to its intersection 
with the &-radius, then follows the latter 
outwards" (see Figure 1). The M; loci in- 
tersect the other loci at points MC, MS, 
CM, SM, and MM, where, as always, the 
first firm’s strategy is denoted by the first 
letter of an intersection point label. MM, 


2 This resembles a proposal of Franklin Fisher’s con- 
cerning firms’ goals—that firms seek maximum profit 
subject to no loss of market share. In the present analy- 
sis it is only a policy which might achieve the goal of 
maximum profits. 

8 By the “current” relation between x; and xə, I 
mean the one obtaining at any stage of play, not merely 
at the beginning. 

“This is only one of many possible Market-share 
strategies. Some non-current market share could be 
sought, and the profit maximizing rate of output could 
be conditional on some non-Cournot assumption. 


of course, is not determinate; it could lie 
anywhere on the coincident parts of the 
My, and M: loci. 

Nichol. This is the best response to the 
Market-share strategy.” Firm 7 substi- 
tutes «,(M) for x; in its profit function and 
maximizes with respect to «;. The result is 
a bit complicated. 

Let 


(11) a) = (D+a—1)/(2k +1) 


denote the xı coordinate of the corner of 
the M: locus; i.e., the +, that equates 
xo(C) and ka; Then in playing M: the 
second firm chooses 


mn { = 22(C) 


aad kx, 


if a, < x4, 
To play its Nichol strategy Nj, therefore, 
firm one maximizes 
= f(x) =x,[D— a—gı— x(C)] 
0 
if ai<x 
PNM) 1>4i, 
= g(x) =41(D—a—2%— ks) 
if ay>ay 
We already know that x:(S) maximizes f; 
there are two cases to consider: 


G) wi(S) < ty 
and 
(i) (S) > ay 


The condition for (i) holding is k<q, 
where!’ 
q = #(SC)/x(SC) 


a = (D + 5a — 3)/2(D = 3a + 1) 


Hence when k <q, firm one’s Nichol out- 
put is its Stackelberg output. 


15 Named for A. J. Nichol, who I think was the first 
to consider this type of policy. 

16 Equation (12) follows from the simultaneous solu- 
tion of equations (6) and (7), putting ¢,=¢, a2=1—a, 
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If (ii) holds, there are two further cases 
to consider. Let 


(13) zı = (D — 0)/2(k +1) 


denote the maximizer of g. The two further 
cases are 


(iia) a1 < ty 
and 
(ib) x > wy 


The first holds when g <k and a>1/2, and 
also when, a being less than 1/2, 


(14) q<k< q = (D + 3a — 2)/2(1 — 2a) 


Consequently, (iia) implies that xf maxi- 
mizes P(N M). But if (iib) holds, xf maxi- 
mizes P(N M). 

In summary, then, the first firw’s 
Nichol locus is given by 


= a(S) fk <q; 
=m ifg<k<q 
(15) mW) . and a < 1/2, 
orifg<k 
and a > 1/2; 
= x otherwise. 


(It is assumed here that D>2, which is 
necessary anyway if there are to be positive 
Stackelberg outputs for all @ in the closed 
unit interval.) 

Now the same line of reasoning applied 
to the second firm’s Nichol locus yields 


if k < sy 
and a > 1/2; 
ifs, << k<s 
and a > 1/2 
oriik<s 
and a < 1/2; 
ifs <k, 


g 
= Xo 


I 
R 
ba 


(16) sa(N)} 





i i (S) 


where 
(17) a2 = k(D+a—1)/(k +1), 


(18) +, =k(D—a)/(k+2), 
(19) s;=2(2¢~ 1)/(D — 3a +1), 
(20) s = a(CS)/21(CS) 
= 2(D + 3a — 2)/(D — 5a + 2) 


The Nichol loci intersect others at points 
which have “N” in their labels. If k<q 
the locus Ñ; is coincident with Si, and if 
k>s the locus N, is coincident with Sz. If 
the second form of equation (15) holds, the 
points NM and NC are coincident, while 
if the second form of (16) holds, CN and 
MN are coincident. 

Bishop. The final and most recent bit of 
old wine is a variant of Robert Bishop’s 
proposal. In its broad features, the Bishop 
strategy is one of accommodating self- 
restraint, provided the rival is at least as 
accommodating, but one of defensive 
maintenance of a “proper,” or “minimally 
tolerable” position in the market if the 
rival becomes too selfish. As employed by 
firm one, the strategy could take the 
following form: The firm accepts any out- 
come which lies on “its end” of the con- 
tract curve ” (i.e., the end closest to the x; 
axis) and will allow itself to be moved to- 
ward the rival’s end, but only so far as its 
market share remains at or above a mini- 
mally tolerable level. This is the conciliatory 
phase of the strategy. If the rival produces 
at a rate greater than that associated with 
the firm’s minimally acceptable share—if 
he tries to take advantage of the firm’s 
gentlemanly conduct—the firm will cease 
its conciliatory behavior and will main- 
tain its minimally acceptable market share; 


1 The contract curve is the locus of points (a, x2) 
where Pi(a1, x2) is maximum for constant P(x, x2). In 
Figure 1 it would be a straight line joining the two 
monopoly points (the points (%:(C), 0) on Cı and (0, 
xe(C)) on Ca). But if ax€1/2, it would be a concave 
curve connecting the monopoly points. 
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it passes to the defensive phase of the 
Bishop strategy. In response to further 
increases in #2 it will continue in this phase 
until its profits reach the vanishing point. 
Thenceforward, instead of maintaining the 
market share, the firm will simply main- 
tain its rate of output, letting the second 
firm take the greater losses if it should 
further increase output. This is the third 
phase of the Bishop strategy. 

The second firm’s Bishop strategy is 
similarly conceived. Clearly, its minimally 
acceptable market share need not be com- 
patible with the first’s. That is, the two 
parts of the contract curve corresponding 
to the two conciliatory phases of the strat- 
egies may not meet: neither firm is quite 
conciliatory enough, and as a result their 
Bishop strategies intersect in at least one 
of the third phases. On the other hand, the 
. two parts of the contract curve might 
overlap: each firm is so eager to achieve 
accommodation it is willing to “give up” 
more than necessary. Here the Bishop in- 
tersection could be any point on the over- 
lapping parts of the conciliatory phases. 

A very large number of Bishop strategies 
could be considered, one for each choice of 
a “reasonable” minimally acceptable mar- 
ket share by each firm. Bishop has investi- 
gated some of these possibilities. However, 
for our present purpose I propose the 
simplest course: both minimally accept- 
able shares are found at the same point on 
_ the contract curve—namely, where the 
curve is crossed by the radius through SS. 
This may or may not appear plausible but 
in its defense one can observe that, of the 
C and S strategies, a choice of S will give 
a firm the largest market share it can 
guarantee by its own actions. (If firm one 
chose C, the best share it could expect 
would be that at CC; it could, however, 
end up at CS, with a smaller share. If it 
chose S, the smallest share would be that 
at SS, which exceeds that at CS; it might 
even end up at SC, where of the points 


CC, CS, SC, SS, its share is greatest. The 
same applies, mutatis mutandis, to the sec- 
ond firm’s choices.) The choice is entirely 
in keeping with the conciliatory nature of 
the Bishop strategy: the firm does not in- 
sist on too great a share to make accommo- 
dation impossible. It also preserves the 
self-interest inherent in the situation: the 
firm insists on as large a market share as it 
could gain from the extremely uncoordi- 
nated outcome of Stackelberg disequilib- 
rium. 
Define 


= (D + 3a — 2)/(D — 3a + 1) 


Then (see Figure 2) firm one’s Bishop locus 
runs from its monopoly point along the (in 
this case linear) contract curve to the 
point BB, thence along the 7-radius to the 
point SS (it happens that for the data of 
Figure 2, P, vanishes at SS) and thence 
vertically. Firm two’s Bishop locus runs 
from its monopoly point to BB, thence 
along the r-radius to SS, thence horizon- 
tally. 

As Bishop proposed it, his strategy in- 
volved the contract curve, which is linear 


(21) 


X2 





Xi 
Ficure 2. B, C, anp S Loci (a=1/2, D=6) 
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=(1/2)\(D—a) — x if m < (D — o)(D + 3a — e — 1), 


(22) x1(B) {= x/r if 22D D 


_ (D — a)(D + 3a — 2) 





pee a EE A 


2D—1 


= (D — a)(D — 3a + 1)/(2D — 1) otherwise 





when the variable costs are equal, but not 
otherwise. In order to simplify the com- 
putations I shall modify the strategy to 
this extent: instead of the conciliatory 
phase of the strategy being coincident with 
part of the contract curve, it is defined by 
the conciliation locus. For firm i, this is 
defined simply as a straight line from firm 
ïs monopoly point to its point of maxi- 
mum profit on the r-radius. If variable 
costs are equal (a= 1/2) the two concilia- 
tion loci cover precisely the contract curve, 
but if the costs are not equal the loci do 
not meet. In particular, the low-cost firm’s 
conciliation locus joins the r-radius to the 
right of the corresponding join of the high- 
cost firm’s. (See Figure 3, where, addi- 
tionally, the third phases of the Bishop 
loci occur at different points; this is always 
the case when ¢#1/2.) 

Although the Bishop loci are coincident 
in more than one point, the profits of both 





Ficure 3. B ann S roci (¢@=1/4, D=6) 


firms vary in the same direction along the 
coincident parts of their loci, and we can 
therefore designate the Bishop point BB 
as that which is the best attainable by 
simultaneous pursuit of Bishop strategies. 
With both firms following this strategy, 
surely at least one of them will bring the 
outcome to a preferred point.!® 

To find firm one’s conciliation locus, 
maximize P, subject to *,=rx; From 
equations (4) and (21) it is seen that the 
point 


xı = (D — a)(D — 3a + 1)/2(2D — 1), 
xı = (D — a)(D + 3a — 2)/2(2D — 1) 


is firm one’s best on the r-radius. Hence 
the line joining this point to its monopoly 
point is firm one’s conciliation locus; its 
equation is 


a= (1/2)(D—a) —x2, 
for O<a.<(D—a)(D+3a—2)/2(2D—1) 


That gives the conciliatory phase of the 
B, strategy. The defensive phase, of course, 
is #1;=4%:/7, provided P,>0. The third 
phase then begins where P1=0, subject to 
Xe 7x1; 1.e., at the point 


xı = (D — a)(D — 3a + 1)/(2D — 1), 

x: = (D — a (D + 3a — 2)/(2D — 1) 
Accordingly, firm one’s Bishop strategy is 
given by equation (22). 

The same argument, applied mutatis 


18 Bishop has considered the ways in which firms 
could make their Bishop strategies known, even in the 
absence of verbal communication. These dynamic 
problems will not concern us. 
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li 


4/2) (D +a —1)— z, ifxı < (D +a- 1)(D — 3a + 1)/2(2D — 1), 








li 


(23) x(B) 


rx, if 


2(2D — 1) 


l 


pte- D0-3+1) | 


(D+a—1)\(D— 3a +1) 
xı L ? 
2D — i 


(D +a-— 1)(D + 3a — 2)/(2D — 1) otherwise 





mutandis, yields firm two’s Bishop strat- 
egy as shown in equation (23). The entire 
set of strategies is diagrammed in Figure 
4. It can be seen that the defensive 
parts of the Bishop loci pass through 
the Cournot point CC; this is always the 
case, for 22(CC)/x:(CC) =x2(SS)/x1(SS) 
=r. It follows that the points BC, CB, and 
CC are coincident for all a in the closed 
unit interval. In the diagram the points 
BS and SS are coincident; this happens 
only when a<1/2. On the other hand, if 
a>1/2, SB=SS. 

Any combination of the above five strat- 
egies is also a strategy. The firm could, for 
example, follow a Stackelberg strategy for 
a while and, if that proved unprofitable, 
switch to the Bishop strategy. In fact, if 
the firm were really defensive-minded, it 
could switch from strategy to strategy in 
a random way, keeping its rival off balance. 
But such physical mixing of strategies is 
alien to the notion that firms wani their 
outputs to be predictable, so long as their 
rivals use their predictions to behave in 
the proper way. Of course, a general theory 
of duopoly would yield this kind of be- 
havior as a deduction from the conditions 
of the game, but I am not chasing that 
chimera. 


HI. Keeping Score 


Straightforward but tedious computa- 
tions yield the profits associated with the 
twenty-four labeled points in Figure 4. 
But these are not necessarily the profits 
associated with simultaneous pursuit of a 
given pair of strategies. Much depends on 
outputs at the beginning of the game, and 
the speed of their convergence to an inter- 


section point, relative to the length of the 
accounting period. Thus, if both firms 
select their initial Bishop outputs near 
their monopoly points, the result in the 
first instance will be very much like that 
at SS, and the firms may take so long 
learning each other’s intentions that the 
accumulation of profits over the learning 
period, plus the one-period profits at BB, 
fall short of those which could be earned 
during a convergence to the Cournot point. 
If we then conceptually “stop the game” 
and write down the score at that moment, 
we must write P,(CC)>P(BB), i=7, 2. 
But if we let the game continue for, say, 
twice as long, and then stop it, we might 
have to write PBB) >P;(CC). If one or 
more accounting periods pass before an 
intersection is reached, how are the pay- 
offs evaluated? 

I have tried to handle this problem in 
the simplest possible way. No accounts are 
kept prior to the achievement of an inter- 
section: those, and only those, profits 
earned at intersections are counted. If you 
like, we may imagine a Walrasian tatonne- 
ment:—firms come to market and an- 
nounce their supplies, but no transactions 
take place until the same magnitudes have 
been announced a sufficient number of 
times. Or, in a less far-fetched vein, we 
may imagine the game to have continued 
for some time, the firms to have settled 
down to a definite strategy, and the re- 
turns associated with the movements to 
their present positions at an intersection 
to have been swamped by the returns 
being earned aé the intersection. This 
means we are analyzing only the equi- 
librium properties of the strategies, but we 
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Fieure 4, (a=0, D=7, k=1.5) 


are already restricted in this regard by the 
proposed solution.’® 


19 Whether equilibrium theory is the right way to 
study duopoly is a profound question. An equilibrium 
of the sort studied here may never be reached, in which 
case all the behavior escapes the analysis. But William 
Baumol, for example, kas observed the slight attention 
paid by oligopolists to their rival’s possible reactions. 
This would seem to indicate the common existence of 
strategic equilibria. Moreover, the modern theory of 
the firm as developed by Penrose, J. Downie, and Marris 

, 


It is necessary to be more explicit about 
this matter of the length of the game. The 
market conditions set forth in equations 





almost wholly ignores the question of oligopolistic 
reactions. This apparently rests on the implicit assump- 
tion that oligopolistic interdependence is a minor prob- 
lem for the firm. I agree with this outlook so far as it 
indicates the easy attainability of price and output 
agreements, but even sa, I remain very uncomfortable 
about the limitations of equilibrium. 
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(1)-(3) are supposed to have persisted for 
a long time. The firms have already gone 
through the trying business of feeling each 
other out (assessing will power, learning 
about likely reactions, etc.) and have 
reached some sort of mutually tolerable 
equilibrium. Possibly—indeed, probably— 
one of the firms would prefer an equilibrium 
more favorable to itself, but in view of 
past history it thinks a real improvement 
is unlikely. This state of affairs could go on 
indefinitely. Then something happens to 
change the symmetry relations. Perhaps 
one firm increases its efficiency relative to 
the other. This need not happen suddenly, 
but its perception—or at least the decision 
to act on it—is sudden. Now at least one 
of the firms finds it advisable to reopen the 
question of its market policy, and makes 
the other firm aware of this by any of a 
number of means. The firms must begin 
anew the difficult process of finding a 
mutually acceptable entente. The long sub- 
merged conflict reemerges. The game be- 
gins. 

We, remaining resolutely statical in our 
outlook, do not appear on the scene until 
the new equilibrium is reached, at which 
time we record results and observe the 
character of the outcome. The game con- 
tinues in the sense that moves continue to 
be made; but it has ended in the sense that 
equilibrium strategies have been found. 
The firms have “solved” their duopoly 
problem, and for us the game is over. 


IV. The Set of Good Strategies 


A strategy Tı dominates a strategy T, 
if for any choice of strategy U; by an 
opponent, profits associated with 7, are 
not less than those associated with T». 
Clearly, no “best response” strategy is 
dominated; hence no Nash equilibrium 
point (hereafter, equilibrium point) oc- 
curs in dominated strategies. Thus good 
strategies are not dominated; but a strat- 
egy is not good simply because it is not 


dominated. Suppose a strategy is defined 
by a “conjectural variation” (a la Frisch); 
if this conjectural variation is certain to be 
false the strategy is not good. We may 
define a strategy to be good if it is not dom- 
inated and is not based on certainly false 
conjectural variations. 

The second condition defining good strat- 
egies lacks the intuitive force of the first, 
but in the interest of space I shall not 
justify it (beyond admitting a reluctance 
to imagine firms basing their plans on ex- 
pectations they know will not be realized). 
The main reason it is advanced is that of 
expositional simplicity. It will develop 
that a firm’s N (Nichol) strategy is not 
automatically dominated whenever its 
rival’s M (Market Share) strategy is. If, 
consequently, the good strategies were re- 
garded as merely the undominated ones, it 
would be necessary to determine the 
critical k (Output Ratio) at which the N 
strategy becomes dominated. This critical 
k is of no further use in the analysis be- 
cause of the theory of solution adopted 
here (i.e., if M; is dominated, N; is not a 
member of an equilibrium point) and it 
doesn’t seem particularly interesting on 
its own merits. Therefore the exposition 
is simplified at no great cost if it can be 
neglected. The suggested definition of 
good strategies permits this.” 

Conditional Inferiority of the. N Strategy. 
Since it is a best response to an M strategy, 
the N strategy will not be dominated when 
the former isn’t. When the rival’s M strat- 


20 Tf a strategy of firm 7 is posited on the supposition 
that dx;/dx;=0; v is the conjectural variation. Possibly 
v may turn out to have been a false conjecture, but it is 
not certainly false ex ante unless it is certain that 
dx;/dx;74v. Of our strategies, C, N, and S are defined by 
conjectural variations—e.g., W, is posited on dx2/da,=k 
or on dx2/dx=dxe(C)/dx. Clearly if M: is dominated, 
NV; is based on a certainly false conjectural variation. 

21 Alternatively, if one wanted to assume cardinal 
utility, and consequently to consider mixed strategies, 
one could show that when M; is dominated by C;, N;is 
dominated by a mixture of B;, C;, and S; (for the latter 
are all the best responses to the remaining j strategies). 
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egy is dominated, however, the conjectural 
variation defining the N strategy will cer- 
tainly be false. Consequently the W, strat- 
egy is good only when the M» strategy is, 
and the W, strategy is good only when 
M 1 is. 

Conditional Inferiority of the M Strategy. 
The M strategy is not defined by a conjec- 
tural variation; hence it will be good unless 
it is dominated. To show analytically when 
M is dominated requires the computation 
of forty-eight entries of the 5x5 payoff 
matrix (twenty-four for each firm, profits 
at MM being indeterminate). It will save 
a great deal of space, however, if the reader 
will accept the following assertion: to see 
when M is dominated it is only necessary 
to compare its profits with those of C. To 
be sure, other strategies will dominate M 
at some k, but only when C does. Hence 
we need only compare P,(CJ) with P(MJ), 
and PJC) with Pa( JM), for J=B,C,M, 
N,S. Furthermore, M, is dominated un- 
less Pi(MC)>Pi(CC). In place of an an- 
alytical proof of this proposition, the fol- 
lowing verbal argument is offered. 


(i) Pi(CB) >Pi(MB). If k<r, MB is 
found in the third phase of Bz, and that 
is not as good for firm one as CB; for 
CB lies in the defensive phase of B, and 
consequently on a lower (read: better) 
iso-profit contour.” On the other hand, 
if k>r, MB and CB are the same point. 


> P,(MS). Thus xS) is constant, and. 


for given &, so is x2(NV); and C1 is defined 
as the locus of profit maximizing %rs 
for constant #2. 

(iii) Pi(CM) vs. P(MM). If k<r, 
CM is found at CC. MM could lie 
anywhere on the coincident parts of the 
M loci, but the further to the left it lies, 


2 Firm one’s iso-profit loci are shaped rather like in- 
verted U’s, with maxima lying on the C, locus, and 
represent greater profits the lower they are in output 
space, Firm two’s are rather reverse C-shaped, and are 
“better” the more to the left they are. 


the higher the profits of firm one. The 
extreme leftward point on the coincident 
parts of the M loci is MC (see Figure 1). 
Hence, to compare Pi(CM) with Pı 
(MM) when k<r, we may compare 
PCC) with P,(MC). This will give 
MM every benefit of the doubt. On the 
other hand, if k>r, CM is the extreme 
left-most point on the coincident parts 
of the M loci, so Pi(CM)>Pi(MM). 
In summary, P(CM) > P( MM) unless 
P (MC) >P (CC). 


These inequalities can be proved by 
solving simultaneously the appropriate 
equations defining the strategies, putting 
the solutions into equation (4), and com- 
paring the results. Alternatively, Figures 
1 and 5 can be studied. 

From equations (A2) and (A8) of the 
Appendix, one sees that the MC and CC 
profits of firm one will be equated by 


(24) kı = (D + 9a — 5)/4(D — 3a + 1) 


and by k>r. Consequently Cı dominates 
My unless kK", where 


(25) Ki= fkih <k<r} 


The interpretation of this result is 
straightforward. If the firm’s market share 
is ‘‘very small” it is not profitably main- 
tained; some other strategy is bound to 
yield greater profits and possibly a greater 
market share. Nor is the share profitably 
maintained if it is “very large” ; a different 
strategy is bound to yield greater profits 
but probably a smaller market share. Some 
market shares are not irrationally main- 
tained, in the sense that maintaining them 
is not a dominated strategy. The proper or 
minimally acceptable share (k=?) is not 
one of these—or at any rate not one rea- 
sonably maintained by the M strategy; it 
is better maintained by the B strategy.” 

The meaning of very small and very 
large in this respect is provided by Kf’. 
Too much should not be made of the pre- 
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FIGURE 5. FIRM 2’s STRATEGIES AND FIRM 1’s C AND M STRATEGIES (a= 1/2, D=6, k= 1/4) 


cise limits of this set because of the linear- 
ities assumed here. However, it is interest- 
ing to note that when the duopolists’ costs 
are approximately equal, r is near unity, 
and hence the first firm would only play 
its M strategy when it is the larger firm 
(in terms of sales). For the smaller firm, 
M is a dominated strategy.” 

The preceding analysis could now be 
repeated from the standpoint of the second 
firm, with symmetrical results. This firm’s 
M strategy is dominated if k<r and if 


% As it is defined, kı could be negative. But that 
would be meaningless; both the numerator and de- 
nominator of kı (and all other ’s as well) should be 
defined more precisely, as the maximum of zero and the 
quantity as given in the text, to make them nonnega- 
tive. Observe that unless k; as defined is negative, it 
would be irrational of the first firm to try to hold on to 
100 percent of the market—to set a ‘limit price.’ 
Even then, though it would not certainly be irrational 
to try to exclude entry, it would not certainly be the 
best thing to do (M never dominates). (There is no 
requirement that both firms actually be in the market— 
one could be a potential entrant. Thus in analyzing the 
goodness of the M strategy we get as a by-product the 
beginnings of an analysis of the limit-pricing theory.) 


k>ky. The critical ky is found most easily 
by substituting 1—a for a in equation (24) 
and inverting. The result is 


(26) ky = 4(D + 3a — 2)/(D — 9a + 4) 
Letting 


(27) Kr = {kir<k< ks}, 


one sees that M, is dominated unless 
kEKY. Notice that the M strategies are 
not undominated at the same k, as K™ and 
K¥ are disjoint. 

When M is not dominated, does it dom- 
inate B,C, S, or N? No; it is a worse re- 
sponse than C to S, than S to C, than B to 
B, than N to M. Furthermore C; is a best 
response to S; S; is a best response to Cy, 
and B; is a best response to B; Hence, 
B,C, S are never dominated, and conse- 
quently neither C nor S are defined by 
certainly false conjectural variations. 

We have now shown that G, the set of 
good strategies, is 
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IREKI 
n M 
if kE Ka, 


= GF¥+M,+ Ne 
(28) G\=GF+Ni+ M, 
= G* otherwise, 
where 
(29) G* = Í Bi, Ca Si, for i = 1, 2} 


V. Market Properties of the Game- 
Theoretic Solutions 


Equilibrium Points. From the definitions 
of the Bishop, Cournot, and Stackelberg 
strategies it follows that BB, CS, and SC 
are equilibrium points. The possible re- 
maining equilibrium points are NM and 
MN. Clearly, the Nichol strategy is the 
best response to the Market Share Strat- 
egy. The converse is only true, however, 
when N intersects the corner of the M 
locus, in which case M and C are both best 
responses to N; in all other cases, C is the 
best response. Considering NM first, one 
sees from equation (15) that NM is a 
corner on M, when ¢<k<qi and a<1/2, 
and when q<k and a>1/2. But M.: cer- 
tainly won’t be played unless r<k<hep. 
Since r>qg, NM is an equilibrium point if 
either: 


(30) r< k < minka qı] and «a <1/2, 
(31) r<k<k and a> 1/2 


Let (30) and (31) define Kym; ie., 
(32) Kyu = {k: k satisfies (30) or (31)} 


NM is an equilibrium point if ke Kym. 
Turning to MN: M, will be good only 
when kE K?! and will be a best response to 
N: when intersected at its corner by M2. 
According to equation (16) this will hap- 
pen when si<k<s and a>1/2, and when 
k<s and a<1/2. Since r<s, MN is an 
equilibrium point when, on the one hand, 
kEK* and a<1/2, and on the other, when 


(33) max[ki,n]<k<r and a> 1/2 


Hence, MN is an equilibrium pone when 
k€ Kun, where 


kd 


Kun = k: kE Ky and a< 1/2, 


34 
Sa or k satisfies (33)} 


Hence the set of equilibrium points, &, is 
& = {BB, CS, SC and: 
NM if k E Kuum, MNiikE Kun} 


This, then, answers one of the questions 
posed near the beginning of the paper. 
Every equilibrium point of the present 
duopoly output game is a solution pro- 
posed by a duopoly theorist; and converse- 
ly, the Bishop, Stackelberg, and Nichol 
theories represent equilibrium points. We 
observe in passing that the set of. equi- 
librium points covers those outcomes where 
conjectural variations are accurate. 

Maximin. A study of the diagrams will 
help the reader to see, what I don’t want 
to take the space to prove, that the Cour- 
not strategy is a “safe” one. It is intui- 
tively obvious that a plan of always choos- 
ing the profit-maximizing output, given 
the rivals output, cannot lead to the 
greaiest difficulties. The worst that can 
happen from following this strategy is 
better than the worst outcomes to the 
B, M, or S strategies, and is usually better 
than the worst outcome to the N strategy. 
The minimal outcome to playing Ci is 
found either at CS or CM, depending on &, 
and this exceeds the minimal outcome to 
the WV, strategy (found at NS) unless & is 
near the upper limit of K¥. In the latter 
event the worst Cournot result is at CM, 
which is worse than the worst Nichol result 
at NS. Hence in order to determine when 
Nı is maximin it is necessary to compare 
P,(CM) with P,(NS) for ke K¥. When the 
latter profit is larger, N, is maximin. The 
critical $ at which this happens can be 
found by using equations (A9) and (A10). 
Without computing it, call this critical 
value kg; i.e., 


ks = k such that Pi(CM) 


(35) 


= P,(NS) 


(36) M 
fork © Ke 
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It can be shown that when ks<k<ks Ni 
is maximin. Of course for these k, M, is 
dominated and hence N, is not good; 
therefore C, is the second firm’s maximin 
strategy. Consequently the maximin point 
is NC. 

Applying symmetry and defining 


ka = k such that P2(MC) = PSN) 


(37) 
fork E€ Ki, 


it can be shown that CN is the maximin 
point when kı <k< kə. In all other cases 
CC is the maximin point. In summary, the 
set of maximin points, M, is 


=CN if kı < k <S ks, 
(38) M=NC if ka < k < ko, 
=CC otherwise” 


The critical k, and ks are of no further 
use in the analysis and so will not be de- 
rived. In any event the most interesting 
aspect of this result is the fact that, if both 
firms play C they will end up at CC and, 
consequently, k will equal r—both M 
strategies will be dominated and so neither 
N strategy will be good. In playing C, 
then, both firms will be playing their max- 
‘imin strategies.” It is not that the strat- 

21 These are not saddle points; such exist only in 
mixed strategies. 

2 For G*, the payoff matrices are satisfied by the 


following, where the first numeral of each pair in paren- 
theses is the first firm’s profit. 





for a<4 Bo Ce S2 
Bı (5, 4) (4, 2) (4, =1) 
Cy (4, 2) (4, 2) G, 3) 
Si (2, 0) (6, 1) a, —1) 

for a=} By Co S2 
Bı (3,3) (2, 2) (0, 0) 
Cı (2, 2) (2, 2) (1, 3) 
Sı (0,0) 8,1) (0, 0) 


The order in firm one’s (and respectively, firm two’s) 
profits shown by this example are completely inde- 
pendent of a and D (if all outputs are positive) and 
largely independent of the linearities in costs and 
demand. 


egies are played because they are maxi- 
min; rather, they are maximin because 
they are played. This illustrates a curious 
feature of duopoly games: the character 
of a strategy is in some measure deter- 
mined by whether it is being played, and if 
not being played, by what strategies are 
being played. We may observe, addition- 
ally, that when D is very large the firms’ 
costs will be negligibly small in relation 
to market demand, and we will have Cour- 
not’s mineral spring problem. But for that 
situation it can be shown that CC is cer- 
tainly the maximin point. The oldest and 
the newest duopoly solutions are the same! 

Joint Maximum. Because it is much 
closer than the other points to the con- 
tract curve, BB is the joint maximum 
point in G*. It is usually the same in G too, 
but not always. There are k for which VB 
(or BN, as the case may be) is closer to the 
contract curve. For this it is necessary that 
a~1/2, for otherwise BB is on the contract 
curve. Even so, the range of & for which 
BB isnot the joint maximum is very small. 
I shall not bother to compute the range, 
for the joint maximum is without signif- 
icance in the present analysis. Indeed, a 
joint maximum of ordinal utilities exists 
only when there is a point at which both 
firms’ utilities are greatest. Even thisis not 
sufficient unless interpersonally compar- 
able utilities are assumed. And with all 
that no behavioral significance is gained 
unless side payments are permitted. Such 
information as is given here about the 
joint maximum is offered purely as a curio- 
sum. 

Economic Efficiency of the Game-Theoretic 
Solutions. Of the points identified in equa- 
tions (35) and (38), BB, being the most 
efficient for the duopolists, is in most cases 
the least efficient for consumers. All the 
points are inefficient (price exceeds the 
lowest marginal cost) but their ranking in 
this regard depends on the state of cost 
inequality and market shares (and on the 
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definition of inefficiency). Consider first 
the case of equal costs. Then the efficiency 
locus, i.e, {xn xs: (æn %2)=1/2}, joins 
the ends of the C loci which are opposite 
to the respective monopoly points. It re- 
quires no formal argument to see that SC 
and CS are the least ineficient points 
(price is closest te marginal cost), CC the 
next least inefficient, followed by NM and 
NC, and finally BB. Both most and least 
inefficient points are equilibrium pcints; 
the maximin point is intermediate in in- 
efficiency. 

If costs are not equal the efficiency locus 
reduces to the point on the lowest-cost 
firm’s output axis where this firm’s mar- 
ginal cost equals price (see Figure 4, where 
the efficient point is xı=7, #1:=0). One 
measure of inefficiency in this case is the 
distance of a point from the efficient point. 
According to this measure the least in- 
efficient point is the low-cost firm’s Stackel- 
berg leadership point SC, followed by CC, 
then by BB, MN, and NM. But another 
measure of inefficiency can be imagined— 
namely, inefficiency increases as the total 
output decreases. According to this mea- 
sure the least inefficient point is again the 
low-cost firm’s Stackelberg point, followed 
by the high-cost firm’s Stackelberg point, 
followed by CC, then by a Nichol point; 
most inefficient is the Bishop point. Hence 
on either measure an equilibrium point is 
least inefficient and another equilibrium 
point is least efficient, and the maximin 
point is intermediate in inefficiency. 

In other words, the relative economic in- 
efficiencies of game solutions are not indi- 
cated by the solution concept adopted. 


VI. The Proposed Solution 
and Concluding Comments 


It would overburden an already long 
exposition to display the complete set of 
points that are Pareto optimal to the firms, 
so I shall simply derive the Pareto optimal 
equilibrium points—that is, the undomi- 


nated equilibrium points. For this it is 
necessary to compute and compare profits 
at the Nichol, Bishop, and Stackelberg 
points. Naturally, those comparisons in- 
volving Nichol points depend on k. That 
is, for some k, P(M N) > Pi(SC), say, but 
for some other k, Pi(SC) > Pi( MN). How- 
ever, in comparing MN with SC we must 
put k=q, the market ratio at SC. That is 
to say, if at some point in the course of 
play kq and both firms view SC as being 
superior to MN (based on the current k) 
and if they select the S and C strategies, 
respectively, they will arrive at SC, thus 
causing k to become equal to g. But the 
firms will not remain at SC if a Nichol 
point gives both of them greater profits, 
for on our assumptions the game does not 
end—the market does not settle down to 
equilibrium—until all possibilities of mu- 
tual improvement have been exhausted. 
Therefore, having arrived at SC, and 
thereby having changed &, the firms will 
reopen the question of their optimal 
strategies. (In point of fact, of course, this 
question must be kept open as long as k 
is changing.) 

Now it can be shown that when k=g, 
both firms obtain greater profits at MN 
than at SC: MN Pareto-dominates SC. 
On the present theory of solution, then, 
SC is not a solution; and by symmetry, 
neither is CS—it is Pareto-dominated by 
NM. Note that this hypothetical “move- 
ment” from SC to MN (or from CS to 
NM) requires a reversal in the leader- 
follower relationship: in moving from SC 
to MN, the first firm abandons its role as 
Stackelberg leader in favor of that of a 
Nichol follower (maintaining market 
share). If a firm prized leadership this 
reversal of roles could block the move- 
ment. However, on our assumptions a 
firm seeks only profits, not leadership. 
Hence, neither Stackelberg point is a solu- 
tion. 

Now we must compare profits at the 
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2D—1 
n= y- 
D—3a+1 


(39) 


1, 


(D+ 3a—2)/D—a 


ke 





2(D +a ~1)/2D — 1 — (D + 3a — JVD — a 





remaining equilibrium points: BB and 
either MN or NM. However, we do not 
put k equal to its value at BB—i.e., we do 
not put k=r. When k=r, BB Pareto- 
dominates both NM and MN, simply 
because both M strategies are dominated; 
but the reason we put k=g in comparing 
MN and SC was the Pareto-dominance of 
MN over SC—the reverse, so to speak, of 
the present case. In other words, if the 
firms should arrive at BB, they would re- 
main there, for BB Pareto-dominates VM 
and MN; but if they should arrive at NM 
(or MN) when kær, they might well re- 
main there, for BB does not Pareto-domi- 
nate NM and MN for all k. Or to put this 
in a different way: having arrived at SC, 
the firms will necessarily find a further 
movement (to MN) jointly beneficial; and 
having arrived at BB, they will certainly 
not find a further movement jointly bene- 
ficial; but having arrived at NM or MN 
they may or may not find a further move- 
ment jointly beneficial, depending on k. 
Hence MN (or NM) may be a solution. 

If we define k; and ks as in equation (39), 
and refer to equations (21), (24), and (26), 
defining r, kı and ks, we could show that 
the following hold: 


(40) in Pi: MN > BB ifki<k < he, 
BB>MN itk<k<y, 
BB>NM ifr<k<ho; 

(41) in P: BB> MN ifli<k <r, 
BB> NM ifr<k< ke, 
NM > BB ifke <k < hs 


(In (40) and (41) we use the fact that Mı 


is undominated only if ki<k<r, and M: 
is undominated only if r<k<ky.)*8 

From these relations it follows that the 
set of Pareto optimal equilibrium points— 
the solution, $,—is 


$= {BBand:MN ifki<k < ks, 
NM ifke <k < k} 


It may be observed that the solution 
does not depend on a; whatever the rela- 
tions between the firms’ marginal costs, 
(42) is the solution. This would not be 
true if the M strategy were not considered. 
In that case BB would be the unique solu- 
tion if a=4, and would be joined by either 
SC or CS if a34.” 

Implications for Economic Policy. For 
all a in the closed unit interval and all D 
large enough that MN and NM outputs 
are positive, 0 <kı<ks<r<ks< ks. Hence 
the solution will be unique only when k 
is not in either open interval (kı, hs), 
(ke, ks). We could find a measure of the 
likelihood of k being in these intervals, 
and ask after social policies which would 
increase it, or at least not decrease it. 
These would be good rules, in that they 
would increase the likelihood of the less 
inefficient Nichol point being in the solu- 
tion. 

But there is a problem here. The k that 
we have been discussing is the one perti- 
nent to the course of play; but the & per- 
tinent to social policy, if duopolists usually 
reach equilibrium quickly, is the one that 


(42) 


2 For the reader beginning to get lost in the forest 
of k’s, I note that, generally speaking &:<; if i<j, but 
this order is not invariant with respect to a. 

27 See the matrices of fn. 25. 
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emerges from the play—the solution k. 
Thus, if the firms adopt a Bishop solution, 
k will equal r=(D+3a—2)/(D—3a+1). 
Conversely, if k=r, and k is stable over 
time, the firms have reached a Bishop 
solution. If two actual duopolists have 
approximately equal average variable costs 
(aœ4) then r&¥1, and approximate equal- 
ity in their sales (k&1) is evidence of the 
Bishop solution; but a significant inequal- 
ity in their sales :s evidence of the Nichol 
solution. Reasonably competitive factor 
markets would keep a from being very 
far from one half, and so generally speak- 
ing a k of near unity probably indicates the 
Bishop solution. But if for some reason the 
duopolists’ costs were very different a k of 
near unity would indicate the Nichol solu- 
tion; only very unequal sales (with the 
more efficient firm selling more) would 
indicate the Bishop solution. 

We have to ask, then, what policies will 
be likely to prevent k=r. Actually, it is 
probably asking too much to expect poli- 
cies to change a Bishop solution to the 
Nichol; the best to be hoped for is an 
avoidance of policies which would en- 
courage the firms to adopt the Bishop solu- 
tion. That is, a good practical policy 
would aim at keeping unequal k and r 
unequal. In terms of costs and market 
shares, approximately equal variable costs 
should be accompanied by unequal market 
shares, and rather unequal variable costs 
by rather more equal market shares. It 
would certainly be poor policy to favor the 
smaller of equally efficient firms, or the 
less efficient of equally large firms. Such 
measures, unfortunately, are typical of 
much legislation and judicial decisions in 
the area. On the present analysis they are 
mistakenly conceived. 

This conclusion is reinforced by the 
speed with which equilibrium is likely to 
be reached when the costs and shares are 
equal. Not only is the Bishop point the 
unique solution in that situation, but it 


becomes a more obvious focal point as the 
situation is approached.”* Periods of dis- 
equilibrium, during which the firms are 
finding their best strategies, and during 
which their outputs more closely approach 
the efficiency condition, are likely to be 
shortened as the firms more quickly recog- 
nize the obvious attractions of the Bishop 
point. 

On the present analysis, with linear de- 
mand and cost functions, the Bishop out- 
come in conditions of cost equality is no 
better than the monopoly outcome: each 
firm produces exactly half what it would 
produce as a monopolist. Under more gen- 
eral conditions, which yield non-linear 
contract curves, the result in Bishop equi- 
librium would be slightly better than that 
in monopoly, but it may be doubted that 
firms look on their cost and demand func- 
tions as being very far from linear. There 
would seem little error in the conclusion 
that a duopoly in Bishop equilibrium 
offers no welfare gain over monopoly. 

It is the worst sort of public policy, 
then, to seek to maintain equality in the 
market positions of quantity-adjusting 
duopolists, for it merely serves to foster 
the conciliatory behavior which produces 
the Bishop solution. But it must be empha- 
sized that this has not been established for 
the case of price-adjusting duopoly.” 

These remarks apply to resource alloca- 


28 Thomas Schelling presents evidence from informal 
experiments which seem to indicate the importance of 
focal points. See especially pp. 60-66. 

29Nor has it been solidly established in precisely 
this form for output games. If the Market-share strategy 
had been defined simply as the maintenance of current 
market share without qualification, i.e., xı(M)= x/k, 
xo(M)=ka,, then the Nichol strategy would become 
xi(N)=x, and it could be shown that when C; did not 
dominate M@;, S: would (for D large enough to ensure 
positive x’s). Neither M; nor, therefore, Nz, would be 
good strategies for any k: the game would be reduced 
to G*, The solution would be {BB and SC or CS} if 
ak, and {BB} if a=}. Since price is higher at BB than 
at the other solution points, good policy would attempt 
to keep a#3—to keep the duopolists variable costs 
unequal. The relation between a and k would not matter. 
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tion in static terms. Whether consumer 
welfare in general is better served at the 
Bishop point must also be considered. 
Might the firms more energetically seek 
product improvements and other benefi- 
cial forms of non-price competition at the 
Bishop than at the Nichol point? There is 
no clear evidence on this question, but it 
may be doubted that such is the case. One 
would expect the firm following the Nichol 
strategy, which, after all, is supplying less 
than its “proper” share of the market, to 
find greater incentive to better its position 
by the various methods of non-price com- 
petition. The most obvious and most com- 
monly used method of achieving this is a 
real or supposed differentiation of prod- 
ucts. This would seem a more likely result 
the greater the discrepancy between the 
firm’s actual and proper market shares. 
Successful differentiation of a firm’s 
product introduces a new element into the 
duopoly game—a possible asymmetry in 
demand. The new situation is most nat- 
urally analyzed with price as the choice 
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variable. That is the subject of a future 
paper. 
APPENDIX 

In this appendix are found those payoffs 
which are explicitly referred to in the text. 
Space limitations prohibit the derivation of 
all the entries in the 5x5 payoff matrix. 

From equations (22) and (23) or from in- 
spection of Figure 3, it can be seen that the 
Bishop point BB is the intersection of the 
low-cost firm’s conciliation locus and the 
high-cost firm’s defensive line (the line 
k=r). For a<1/2, then, BB is yielded by 
the simultaneous solution of the first form of 
(22) and the second form of (23). But if 
a>1/2, BB is found by the simultaneous 
solution of the second form of (22) and the 
first form of (23). In either case, the Bishop 
point outputs determine the Bishop point 
profits by equations (4) and (5). Hence, 
equation (A1) shows the values of P, and 
P, at BB. Proceeding in the obvious way, 
we find the values of Pi and P3 at the other 
solution points, as shown in A(2) through 
A(10). 

Equations (A1) through (A7) may be used 





(D — a)?(D — 3a + 1) 








7 (D — a)(D+ 3a — 2)? 











ii at BB: ifa< 1/2, Pı = 10D D) 2 42D —1 : 

(D +a-—1)(D — 3a + 1)? (D+ a — 1)?(D + 3a — 2) 

if a > 1/2, P, = , P= 

4(2D — 1) 4(2D — 1) 
(A2) at BC=CB=CC: Py=(D—3a+1)2/9, P2=(D+3a—2)?/9; 
(A3) at CS: Py=(D—Sa+2)2/16, Po=(D-+3a—2)2/8; 
(A4) at SC: Pı=(D—3a+1)?/8, P2=(D+5a—3)?/16; 
(AS) atSS: Py=(1—20)(D—30+1)/4, P2=(2a—1)(D+3a—2)/4; 
(A6) at BS: ifa<1/2, BS=SS; 
if a>1/2, phe see 


2(2D—1)? 
3(D—a)(D+3a—2) _ 
4(2D—1) > 





2= 
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P,=3(1—2a)(D+a—1)(D—3a+1)/4(2D—1), 


P,=(2a—1)(D+a—1)(D—3a+1)(D+3a—2)/2(2D—1)? 


_(D+a—1)[1—2a+k(D—3a+1)] 
g (2k+1)? 





2 


| 





_k(D—a)[D+3a—2+-k(2a—1)] 
= (k+2)? 


3 


(AT) at SB: if a<1/2, 
if a>1/2, SB=SS; 
(A8) at MC: ifk<r, Pi 
k(D+a—1 
P,= pai 
2k+1 
ifk>r, MC=CC; 
(A9) atCM: ifk<r, CM=CC, 
ifk>r, Pi=[(D—a)/(R+2)), 
P: 
(A10) at NS: ifk<q, NS=SS, 


if q<k<qı and o) (D+a—1)](2k+1)(D—5a+2)—2(D+a—1)] 
fe ae DEA A ra lie i a ee 


or if g<k and a>1/2, 


ifqi<k and a<1/2, Py 


to prove that the orders in Pı and Ps, respec- 
tively, shown in footnote 25, are indeed in- 
variant for all @ in the closed unit interval 
and all D large enough that the outputs in 
question are positive. Thus, equation (7) in- 
dicates that D—3a+1 must be positive for 
a(S) to be positive, so in proving that 
P,(BC)> Pi(SS) we divide the two profits 
by D~3a+1>0 (which will certainly hold 
if D> 2) and find that the stated order in the 
two profits is implied by 4D+6a—5>0—a 
relation true for all D>2 and all a in [0, 1]. 
The relations between Pı and Pe, on the other 
hand, are without significance unless inter- 
personal comparisons of utility are made. 
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The Private and Social Value of 
Information and the Reward 
to Inventive Activity 


By Jack HIRSHLEITER* 


A number of recent papers! have dealt 
with the economics of information in a 
context in which each individual is fully 
certain about his own endowment and 
productive opportunities. In those papers, 
the individual is imperfectly informed 
only about his market opportunities, i.e., 
about the supply-demand offers of other 
individuals. In consequence, costly pat- 
terns of search for trading partners re- 
place the traditional assumption of costless 
exchange. 

This paper deals with an entirely differ- 
ent aspect of the economics of information. 
We here revert to the textbook assumption 
that markets are perfect and costless. The 
individual is always fully acquainted with 
the supply-demand offers of all potential 
traders, and an equilibrium integrating all 
` Individuals’ supply-demand offers is at- 
tained instantaneously. Individuals are 
unsure only about the size of their own 
commodity endowments and/or about the 
returns attainable from their own produc- 
tive investments. They are subject to tech- 
nological uncertainty rather than market 
uncertainty. 


* Professor of economics, University of California, 
Los Angeles. This paper is an abbreviation of a report 
with the same title prepared for Western Management 
Science Institute, UCLA (1970b). The research at 
WMSI was supported by the National Science Founda- 
tion and the Office of Naval Research. Valuable sugges- 
tions have been contributed by Earl Thompson, Jacob 
Marschak, Ross M. Starr, Benjamin Klein, and 
Joseph Ostroy. 

1See S. A. Ozga, George Stigler (1961, 1962), and 
Armen Alchian. 

2 These two types of uncertainty have been dis- 
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Technological uncertainty brings imme- 
diately to mind the economics of research 
and invention. The traditional position has 
been that the excess of the social over the 
private value of new technological knowl- 
edge leads to underinvestment in inventive 
activity. The main reason is that informa- 
tion, viewed as a product, is only imper- 
fectly appropriable by its discoverer. But 
this paper will show that there is a hitherto 
unrecognized force operating in the oppo- 
site direction. What has been scarcely 
appreciated in the literature, if recognized 
at all, is the distributive aspect of access to 
superior information. It will be seen below 
how this advantage provides a motivation 
for the private acquisition and dissemina- 
tion of technological information that is 
quite apart from—-and may even exist in 
the absence of—any social usefulness of 
that information.‘ 


I. Foreknowledge Versus Discovery 


Within the category of technological 
(as opposed to market) information, dif- 





tinguished by a number of authors: see Tjalling Koop- 
mans (pp. 161ff), Peter Diamond, Jacob Marschak 
(1968b, p. 17). 

3 See Kenneth Arrow (1962, p. 619). The comment 
by Harold Demsetz is also of interest. On patents as a 
device to achieve appropriability, see Fritz Machlup. 

4 In connection with policy debates over stock market 
‘insider trading,” Henry Manne has discussed the 
private and social gains attached to the dissemination 
of corporate information. A very recent article by 
Eugene F. Fama and Arthur B. Laffer emphasizes the 
differing motivations of insiders and outsiders for the 
generation of such information; their analysis, though 
in a partial-equilibrium context, in some ways parallels 
the treatment here. 
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ferent sorts of knowledge are associated 
with rather different private incentives and 
social efficiency conditions. This paper con- 
centrates upon a distinction between what 
will be called foreknowledge on the one 
hand, and discovery on the other. The type 
of information represented by foreknowl- 
edge is exemplified by ability to success- 
fully predict tomorrow’s (or next year’s) 
weather. Here we have a stochastic situa- 
tion: with particular probabilities the 
future weather might be hot or cold, rainy 
or dry, etc. But whatever does actually 
occur will, in due time, be evident to all; 
the only aspect of information that may 
be of advantage is prior knowledge as to 
what will happen. Discovery, in contrast, 
is correct recognition of something that 
possibly already exists, though hidden 
from view. Examples include the deter- 
mination of the properties of materials, of 
physical laws, even of mathematical attri- 
butes (e.g., the millionth digit in the deci- 
mal expansion of “r”). The essential point 
is that in such cases Nature will not auton- 
omously reveal the information; only hu- 
man action can extract it. Foreknowledge 
information is conceptually simpler to 
deal with, involving as it does only the 
value of priority in time of superior knowl- 
edge; this topic will be taken up first below. 


II. Elements of the Economics 
of Foreknowledge 


The analysis of the value of priority of 
information necessarily involves both tem- 
porality and uncertainty. For conveni- 
ence, the simplest possible paradigm of 
choice will be employed. Suppose that 
there exists but a single physical good 
(corn). It will be assumed, however, that 
a number of different types of claims may 
be owned or traded—claims to corn at 
specified dates and under specified con- 
tingencies or “states of Nature.” It suf- 


5 The conception of state-claims as commodities 
stems from the pioneering work of Arrow (1953, 1964). 


fices to consider a particularly simple 
model in which the present (time 0) is cer- 
tain, and the future consists of a single 
date (time 1) at which just one of two al- 
ternative states (a or b) will obtain. The 
marketable commodities of the analysis 
can be denoted co, Ca, and cy: claims to 
corn valid at, and only at, the subscripted 
dates and states. 

Each individual will have a utility func- 
tion governing his preferences now for 
holdings of alternative combinations of 
these claims. Entering into this function 
will be his beliefs as to the probabilities 
Ta and m, of the two states. It has been 
shown that, under certain widely accepted 
assumptions, it is possible to find a car- 
dinal intertemporal function u(¢o, c1) that 
(a) measures desirability of alternative 
certain dated consumption sequences and 
(b) is such that the von Neumann-Mor- 
genstern expected-utility rule can be em- 
ployed to order preferences among risky 
sequences of time-state claims, according 
to the formula: 


(1) U = Tatlo, Cia) + met(Co, Cr) 


This utility function exemplifies the prop- 
erty of “state-independence,” i.e., the 
expected utility is a sum of distinct terms 
each of which is associated with only one 
particular state of the world.’ 

The utility function to be used below 





Gerard Debreu (ch. 7) extended Arrow’s model to 
multiple time-periods. The paradigm of choice involv- 
ing time-state claims has been further developed by 
other authors, including Karl Borch and Hirshleifer 
(1965, 1966). 

5 See Jacques Dréze and Franco Modigliani; Hirsh- 
leifer (1970a, ch. 8). 

1 State-independence is an implication of the von 
Neumann-Morgenstern postulate sometimes called 
‘irrelevance of nonaffected outcomes’—see Marschak 
(1968a). The key idea is that when we are dealing with 
prospects which promise to offer one consequence if 
state a obtains and another if state b obtains, we need 
not consider any relations of complementarity in prefer- 
ence. For there is never any question of receiving the 
combined consequences attached to the two states; the 
individual will necessarily receive one to the exclusion 
of the other. 
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makes the further specification that 
u(Co, c1) can be written in the special form 
v(¢o) +6v(c1), where 6 is a fixed time-prefer- 
ence parameter characteristic of the indi- 
vidual, and v is a ‘cardinal preference- 
scaling function for income valid for him 
at each state and date. The essential addi- 
tional property underlying this specifica- 
tion may be called time-independence.® 
Given both state-independence and time- 
independence, the utility function be- 
comes: 


2) U = Talvo + Ovia) + molvo + bvw) 
= Uo + O(FaP10 + TB) 


where vg is condensed notation for v(co), 
and vua and vy are defined analogously. 

The acquisition of information will take 
the form of warranted revisions in the 
probability estimates 7, and rs that enter 
into preference functions and so guide deci- 
sions. In what follows it will be essential 
to distinguish private information (avail- 
able only to a single individual) from public 
information (available to everyone)— 
intermediate cases will generally be ig- 
nored. It will also be important to keep in 
mind the distinction between information 
that is prior to, and information that is 
posterior to, the individual consumption- 
investment decisions that must be made 
at t=0. Still another distinction is that 
between sure information (as to which 
future state will obtain) and merely better 
information—the latter would represent a 
sharper focusing of subjective probabilities 
that does not entirely eliminate un- 
certainty. 

8 Time-independence, the absence of complementarity 
in preference between income at time 0 and income at 
time 1, does not have so compelling a justification as 
does state-independence. For the individual will indeed 
be receiving a combination of consequences over time. 
But, in the absence of any convincing reason for antici- 
pating positive complementarity or its reverse, the 
assumption of zero complementarity may be a satis- 
factory simplification. The assumption is widely em- 


ployed in the literature of intertemporal optimization 
(see, e.g., Arrow (1966, p. 20)). 


HI. The Value of Foreknowledge: 
Pure Exchange 


In a simplified world of pure exchange, 
all productive transformations among the 
quantities co, C1, and cy are ruled out— 
even simple storage. An individual dissat- 
isfied with his endowment vector Y 
= (Yo, Yia, Yu) Can modify it only by trad- 
ing. Let us suppose a competitive world 
of “representative” individuals, charac- 
terized by identical probability beliefs and 
utility functions, and all holding identical 
endowments. Then no trading actually 
takes place; the price structure that 
emerges in market equilibrium must “sus- 
tain” the endowment pattern for every 
individual. Taking current corn as nu- 
meraire so that Po=1, the sustaining 
prices must be:? 


(3) Pia = Otat Jaś and Pi = Oren /v0 


Wealth in co units may then be deter- 
mined from the definition: 


(4) Wo = Poco + Protia + Puen 


Finally, utility attained may be calculated 
by appropriate substitutions in (2). This 
is the base situation with which the re- 
sults of changes in information will be 
compared. 

For concreteness, a numerical illustra- 
tion will be employed using a logarithmic 
preference-scaling function v (see Table 1). 
Note that future state a is assumed better 
endowed than state b (y= 200, y= 80) 
as well as more probable (7.=.6, m=-4). 
With co as numeraire so that Po=1, the 
parameters assumed lead to the solutions 
shown in column (4) for the sustaining 
prices (Pu=.3 and Py=.5) and wealth 
(W =200). The expected utility (U 


3 The individual maximizes U=v0+0(revia+71) 
subject to PocotPiatiatPrew=PoyotPiyietP wy. 
The usual Lagrangean conditions lead to v9’ =APo; 
Dia =AP1a/0ra: V4’ =APw/Om. With Po=1, and (since 
all individuals have identical preferences and opportun- 
ities) co™ Vo, Cia™ Vie, and c= yw, the results in the ` 
text are obtained. f 
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TABLE 1—DaTA AND SOLUTION FOR 
NUMERICAL EXAMPLE 








Prior Preference Solution, 
Endowments Beliefs Parameters Base Case 
(1) (2) (3) (4) 
yo== 100 — 8=1 Po=l 
4ta= 200 Ta= .6 v=logec Pig= .3 
Y= 80 m= .4 Py=.5 
W= 200 





=9.5370) is worked out in Table 2 (col- 
umn (4)). 

Now, suppose that a single individual 
at time 0 secures private, prior, and sure 
information that state a will obtain at time 
1. Since one individual’s choices would 
only negligibly affect the ruling prices, he 
could realize essentially all the market 
value Puy» of his cy, endowment (which 
he alone knows to be worthless) for reallo- 
cation to the purchase of more co and/or 
Cia. In the numerical example, this amount 
is Pæyw= .5(80) =40. With the parameters 
assumed, it can be shown? that he will 
purchase just 40/P;,= 133.3 units of cia to 
add to his endowed 200 units (Table 2, 
columns (2) and (5)). If instead he were to 
learn that state b will obtain, he would 


10 See Hirshleifer (1970b, pp. 9-11). 
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reallocate the entire value Piyis=60 of 
his cu endowment to purchase 60/P 
=120 units of cy. Table 2 also shows the 
expected utility given perfect information 
(and the consequent rearrangement of 
consumption) to be substantially higher 
than the expected utility under uncer- 
tainty. These expectations are calculated, 
of course, using the individuals prior 
probability estimates as to what the infor- 
mation will reveal. 

We now come to the crucial contrast. 
What of the social value of the sure infor- 
mation just analyzed above? Suppose that 
by a collective payment to some knowl- 
edgeable outsider, an entire community 
consisting of the representative individuals 
above could all simultaneously be in- 
formed as to which future state will ob- 
tain—how large a payment would they be 
justified in making? The answer is: None 
at all! Such information would be abso- 
lutely valueless to the community as a 
whole. Information is of value only if it 
can affect action. But with identical en- 
dowments, preferences, and beliefs in a 
world of pure exchange, all individuals 
must still end up holding their endowment 
time-state distributions. The only thing 
that could happen, given the new public 


TABLE 2—PRIVATE VALUE OF INFORMATION 








Consumptive Choices? 


Uncer- State a4 State be 
tainty® to obtain to obtain 
(1) (2) (3) 





Co 100 100 100 
Cia 200 333.3 — 
1p 80 — 200 


Expected Utility Under Uncertainty: 
Conditional Utility: 


Expected Utility Given Perfect Information:f 


a Pip=.3, Py=.5, Wo= 200 


Utility? 
State a State b 
Uncertainty to obtain to obtain 

(4) (5) (6) 
4.6052 4.6052 4.6052 

.6 (5.2983) 5.8091 — 
.4 (4.3821) — 5.2983 

9.5370 
10.4143 9.9035 
10.2100 





b Computed according to: U=log.cotmalogetiatmologecrs 


° = .6, m= .4 

d ma=1, m=0 

e ma=0, m=1 

f Using prior weights ma =.6, m=.4 
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TABLE 3—SOCIAL VALUE OF INFORMATION 








Consumptive Choices Utility 
Uncer- State a> State b° State a State b 
tainty* to obtain to obtain | Uncertainty to obtain to obtain 
(1) (2) (3) (4) (5) (6) 
Co 100 100 100 4.6052 4.6052 4.6052 
Cte 200 200 — .6 (5.2983) 5.2983 — 
Cb 80 — 80 .4 (4.3821) — 4.3821 
Expected Utility Under Uncertainty: 9.5370 
Conditional Utility: 9.9035 8.9873 
Expected Utility Given Perfect Information:4 9.5370 


a a= .6, m=.4; Wo=200; Pig=.3, Pu=.5 
> ma=1, m=0; Wo=200; Pig=.5, Py=0 
© ma=0, m= 1; Wo=200; Pig=0, Py= 1.25 
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4 Using prior weights 72=.6, m=.4. 


information, is that prices shift immedi- 
ately to permit “sustaining” the endow- 
ment vector in the face of the changed 
beliefs entering into the utility function. 
In the numerical example, sure public in- 
formation that state a will obtain, avail- 
able prior to the decisions at t=0, will 
cause Pia to rise to .5 (while Py, of 
course, falls to zero). Sure public prior 
information that state b will obtain raises 
Py to 1.25, while Pu falls to zero. Table 3 
confirms that in these circumstances the 
individual will choose the same consump- 
tions with the same probabilities as in the 
original uncertainty situation. 

One other very important consideration 
must now be taken into account. There is 
a possibility of still greater gain for the 
privately informed individual if he is per- 
mitted to speculate rather than merely 
move directly to his preferred consump- 
tive position. Assuming private knowledge 
that state a was to obtain, for example, an 
optimally speculating individual would 
first convert not just his cy, holdings but 
rather all of his wealth Wo=200 to Cr 
holdings at the old price relationships. The 
anticipation here is that the true informa- 
tion will become public, Pia rising to .5 
and wealth to 333.3, prior to the finalizing 
of the consumption-investment decisions 


at t=0. Note that the individual with pri- 
vate information would have every incen- 
tive to publicize that information, after 
making his speculative commitment. The 
enormously enhanced private results 
achievable via speculation are detailed in 
Table 4. 

So far, two reaction modes of the pri- 
vately informed individual have been con- 
sidered: consumptive adaptation, and 
optimal speculation. A third and even 
more attractive possibility is resale of the 
information itself. The potential gain then 
becomes enormous, since the individual is 
no longer constrained by his personal com- 
modity endowment. However, it may not 
be easy for an informed individual to 
authenticate possession of valuable fore- 
knowledge for resale purposes. After all, 
anyone could claim to have such knowl- 
edge. Feasible and optimal resale strate- 
gies, and the market value of resold infor- 
mation, are issues that cannot be pursued 
here. The crucial point remains that the 
community as a whole obtains no benefit, 
under pure exchange, from either the acquisti- 
tion or the dissemination (by resale or 
otherwise) of private foreknowledge. 

The contrast between the private prof- 
itability and the social uselessness of 
foreknowledge may seem surprising. In- 
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TABLE 4—PRIVATE VALUE OF INFORMATION, WITH SPECULATION 

















Consumptive Choices Utility 
Uncer- State a State b° State a State b 
tainty*® to obtain to obtain | Uncertainty to obtain to obtain 
co 100 166.7 250 4.6052 5.1160 5.5215 
Cia 200 333.3 — .6 (5.2983) 5.8091 — 
cw 80 — 200 4 (4.3821) — 5.2983 
Expected Utility Under Uncertainty: 9.5370 
Conditional Utility: 10.9251 10.8198 
Expected Utility Given Perfect Information: 10.8830 





s T= 6, m= 4; W = 200; Pia= 3, Py=.5 
b t=, m=O; Wo=333.3; Pre=.5, Py=0 
© ma=0, m= 1; Wo=500; Pig=0, Py 1.25 


4 Using prior weights ra= .6, m=.4. 


formation is widely considered to be a 
classic example of a “collective good,” 
the type of commodity for which private 
incentives are supposed to lead to under- 
provision rather than over-provision on 
the market. Indeed, there may be some- 
thing of a collective-good aspect to the 
market information alluded to earlier: 
information that helps improve an other- 
wise imperfect process of exchange. But 
the expenditure of real resources for the 
production of technological information is 
socially wasteful in pure exchange, as the 
expenditure of resources for an increase in 
the quantity of money by mining gold is 
wasteful, and for essentially the same rea- 
son. Just as a smaller quantity of money 
serves monetary functions as well as a 
larger, the price level adjusting corre- 
spondingly, so a larger amount of fore- 
knowledge serves no social purpose under 
pure exchange that the smaller amount 
did not. 


IV. The Value of Foreknowledge: 
Production and Exchange 


Consider now the more realistic regime 
in which production and exchange both 
take place. Assume that endowments are 
just the same as before, for all individuals. 
But suppose that, in addition, each repre- 


sentative individual has a small discrete 
productive investment opportunity of the 
following form: exactly 1 unit of endowed 
co may be sacrificed to produce additional 
income in either time-state 1a or time- 
state 1b (but not both). Suppose that the 
choice is between a yield of 23 units in 
state a or 2% units in state b. With the 
prices of the initial situation in the exam- 
ple above (Py=.3, Py=.5), every repre- 
sentative individual would choose the 
latter alternative; he would physically 
invest, transforming his endowment com- 
bination (yo= 100, y= 200, yu= 80) into 
the attained combination (co=99, co= 200, 
Cw= 82.5). Since the scale of the collective 
investment is not infinitesimal, the prices 
change slightly but not by enough to 
modify the desirability of the selection 
made. 

Suppose now that one single individual 
is given sure, prior, and private informa- 
tion that state a will obtain. Here it would 
be socially desirable that this individual’s 
investment sacrifice of co (and everyone 
else’s, as well) be redirected so as to pro- 
duce Cya instead of the useless cy. But if the 
information is private, the original prices 
must still be ruling so that the individual’s 
incentives for production decisions remain 
unchanged. He will continue to invest for 


HIRSHLEIFER: INFORMATION AND INVENTION 567 


a ¢y return, despite knowing that the 
latter will turn out to be valueless. It is 
more profitable for him to commit the 
resources to cy, merely taking care to 
arrange in advance for the liquidation of 
the 24 units of c» (in addition, of course, 
to his endowed 80 units) at the currently 
ruling market prices. Thus, as under the 
regime of pure exchange, private foreknowl- 
edge makes possible large private profit with- 
out leading to socially useful activity. The 
individual would have just as much incen- 
tive as under pure exchange (even more, 
in fact) to expend real resources in generat- 
ing socially useless private information. 

What of the value of public information? 
If the information were made public that 
state a would obtain, Pia would jump to 
.5 (Px, falling to zero). Then the individual 
investments would all be shifted so as to 
yield cı instead of cy. This, of course, is 
socially efficient behavior. Public informa- 
tion as to which state will obtain is indeed of 
social value in a regime of production and 
exchange. However, it remains true that 
the value of private foreknowledge is 
enormously greater to any individual than 
the value to him of public foreknowledge. 
In the example used here, public informa- 
tion enables the representative individual 
to attain the consumption sequence (co 
=99, ¢:=202.5) with probability .6, or 
the sequence (¢)>=99, cy= 82.5) with prob- 
ability .4. Private information enables 
him to attain with probability .6 the se- 
quence (co=99, ¢:=337.5)—based on con- 
verting his 82.5 units of cy at the original 
price ratio into 137.5 units of Cıa to be 
added to his endowed 200 units—or with 
probability 4 the sequence (co=99, cı 
= 202.5). Evidently, the possibilities with 
private information are far superior (still 
leaving aside the prospect of much greater 
gains through speculation and/or resale). 
Thus, the incentives for the use of re- 
sources to generate private information 
remain excessive. 


What about speculation and resale? 
Having undertaken a speculative commit- 
ment, it is in the interest of the informed 
individual to publicize the information. 
Whether or not involved in speculation, 
the informed individual would find it ad- 
vantageous wherever possible to resell the 
information. Under pure exchange, where 
foreknowledge is socially valueless, devo- 
tion of resources to dissemination is only a 
further social waste. In a regime of produc- 
tion, however, universal dissemination 
would improve the choice of investments. 
The partial dissemination that would 
ensue from private publicizing or through 
resale would also tend to shift prices and 
lead to some productive adaptation. Thus, 
in a regime of production, the dissemination 
of information has social utility, against 
which gain must be offset, of course, any 
resource cost of the dissemination process. 


V. Distributive Considerations, Public 
Information, and Homogeneity 
of Beliefs 


The key factor underlying all the results 
obtained above is the distributive signifi- 
cance of private foreknowledge. When 
private information fails to lead to im- 
proved productive alignments (as must 
necessarily be the case in a world of pure 
exchange, and also in a regime of produc- 
tion unless there is dissemination effected 
in the interests of speculation or resale), it 
is evident that the individual’s source of 
gain can only be at the expense of his 
fellows. But even where information is 
disseminated and does lead to improved 
productive commitments, the distributive 
transfer gain will surely be far greater than 
the relatively minor productive gain the 
individual might reap from the redirection 
of his own real investment commitments. 

Will public information have distribu- 
tive implications, and if so, will this con- 
sideration provide additional private mo- 
tivation for the generation of public infor- 


568 THE AMERICAN ECONOMIC REVIEW 


mation? The nature and direction of pos- 
sible distribution effects turn upon the 
timing of information acquisition in com- 
parison with the schedule of trading. Two 
alternative timing patterns will be con- 
sidered here: 1) The information is pub- 
licly released before the opening of trading, 
or 2) the individuals trade to their con- 
sumptive optimum positions prior to the 
release of the information, with another 
round of trading permitted afterward." 
Both trading and generation of informa- 
tion are best regarded as essentially con- 
tinuous interacting processes, so that the 
second timing pattern seems more accept- 
able.” But the first is useful in emphasizing 
certain aspects of reactions to public infor- 
mation. 

We will therefore imagine, first, a situa- 
tion of pure exchange in which the true 
state of the world is announced in advance 
of any market trading whatsoever—while 
individuals are still at their endowment 
positions. Announcement that state a will 
obtain (or, more generally, release of any 
information tending to increase the prob- 
ability ra that individuals attach to state 
a) will, of course, enhance the position of 
those disproportionately endowed with 
state a claims. The rise in the price Pia 
will enrich such individuals. It will also 
enhance the position of those whose tastes 
or beliefs previously inclined them in the 
direction of purchase of state b claims. 
For, such individuals would otherwise 
have largely wasted their income endow- 


Tf no trading were permitted once the information 
was revealed, individuals’ consumptive baskets (here, 
holdings of co and c,) would in general be non-Pareto 
optimal. That is, differences across individuals in 
marginal rates of substitution between commodities 
would persist. Such a model has been studied by Ross 
Starr. The non-Pareto optimality stemming from in- 
formational differences has also been noted by Earl A. 
Thompson (fn. 5) and by Arrow (1969, pp. 54-56). 

2 The second timing pattern corresponds to the 
dictum that, at any moment of time, the market has 
already “discounted” (allowed for) all publicly avail- 
able information. 


ments in the purchase of worthless state 
b claims. 

That public information has distributive 
implications does not, however, lead neces- 
sarily to the conclusion that private indi- 
viduals will want to generate public infor- 
mation. Individuals disproportionately 
endowed with state a claims, for example, 
cannot be sure in advance that the infor- 
mation will not point to state b rather 
than state a. And indeed, it can be shown 
that in the circumstances assumed here, 
risk-averse individuals will prefer that the 
information not be released. For, the 
anticipation of public information becom- 
ing available in advance of trading adds a 
significant distributive risk to the underly- 
ing technological risk (as to which state will 
obtain). A community of such individuals 
would actually pay something to a knowl- 
edgeable outsider not to reveal, in advance 
of market trading, which state will obtain! 
(This conclusion would have to be modi- 
fied somewhat under a regime of produc- 
tion and exchange; the gain from redirec- 
tion of productive investments achieved 
in consequence of the public information 
would have to be offset against the in- 
creased distributive risk.) 

Let us turn now to the more reasonable 
assumption that individuals have already 
optimally adapted their decisions to their 
opportunities prior to the release of new 
public information. Differences of endow- 
ments would no longer have any relevance, 
and so there would be no net incentive for 
or against the acquisition of socially neu- 
tral information under pure exchange. 
(And there would be an appropriately 
small incentive for any one individual to 
support the acquisition of beneficial public 
information in a world of production.) A 
similar argument can be made about dif- 
ferences in tastes or beliefs so long as the 
individuals may be presumed to have 


18 See Hirshleifer (1970b, pp. 20-22). 
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merely moved to their consumptive opti- 
mum positions, and not engaged in specu- 
lative behavior. But, we know that for 
individuals with superior information there 
is a strong incentive to take speculative 
positions. Now, differences of beliefs 
amount to the same thing as each individ- 
ual’s thinking that he is in possession of 
superior information. Such differences open 
up a new range of possibilities. 

We saw above that it was privately ra- 
tional, for a better informed individual, to 
expend resources for the dissemination of 
socially neutral information—after having 
adopted a speculative commitment. With 
inhomogeneity of beliefs every person may 
be better informed, in his own opinion! 
Thus, the generation of public information 
is (from his point of view) nothing other 
than the dissemination of information 
already privately available to him. He will 
expect to reap speculative profits from this 
process. But so will other individuals, with 
quite opposed opinions! We therefore have 
rather strong grounds to anticipate that 
in these circumstances excessive resources 
will be devoted to the generation of public 
information. 

These considerations may be clarified by 
reference to a well-known activity for the 
generation of public information—horse 
racing. Viewed as a research activity, 
horse racing may be presumed to have a 
small positive social value: the identifica- 
tion of faster horses works “‘to improve the 
breed.” This consideration is evidently a 
very minor motivating factor for the activ- 
ity in comparison with the opportunity to 
speculate upon one’s supposedly superior 
knowledge. Withcut differences of opinion, 
it is said, there would be no horse races. 
That is, the social value is insufficient to 
motivate the research—the activity is 
founded upon the contradictory expecta- 
tions of speculative gain. 

Suppose that it costs $100 in real re- 
sources to run a horse race, and that the 


social advantage of knowing which is the 
fastest horse is just $5. Evidently, if the 
race is run society is engaging in excessive 
research. Now imagine that the potential 
speculative gain, to an individual con- 
vinced that his horse is truly faster, is just 
$90—he could still not earn enough, him- 
self, to cover the costs of the race. But if 
several individuals are so convinced, each 
about his own horse, they may cooperate 
to stage the experiment. So conflict of 
beliefs may enormously compound the 
speculative factor that, even from the 
point of view of a single individual, tends 
to promote excessive investment in infor- 
mation-generating activity. 


VI. The Value of Discovery Information 


The acquisition of technological infor- 
mation usually refers to the detection of 
properties of Nature that permit the devel- 
opment of new tools or the utilization of 
new techniques. This is the type of infor- 
mation categorized as discovery above, in 
which Nature’s secret will not be auton- 
omously revealed but must be extracted 
by man. The necessity for human inter- 
position makes the analysis of the value of 
discovery information somewhat more 
complex than the analysis of foreknowl- 
edge information. 

For concreteness, consider the following 
situation. Suppose that if an alloy with 
an enormously high melting point of X° 
can be created, extremely cheap thermo- 
nuclear power will become feasible. The 
underlying state of the world is not the 
result of a probabilistic process: such an 
alloy may in fact be possible to create 
(state a) or may not (state b). While this 
is not a stochastic situation, it has been 
shown to be useful even in such circum- 
stances to summarize our uncertainty in 
the form of a probability distribution.™ 
Thus, just as in the case of foreknowledge, 


14 See Leonard J. Savage. 
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we can assume that individuals assign 
probabilities +, and a, to the two under- 
lying states of the world. However, even 
if the favorable state a is the true one, 
Nature is not going to tell us herself. In 
the discovery situation, no news is bad 
news. 

From the point of view of any individ- 
ual, however, the picture may not look 
very different from that analyzed under 
the heading of foreknowledge. For any in- 
dividual there is a certain probability r4 
of “good news” (discovery of the alloy), 
due to the actions of other men if not of his 
own. We can think of a compound event 
A which consists of the joint happenings 
“State a is true (the required alloy is pos- 
sible) and this fact is successfully exploited 
(the alloy is created) within the time- 
period envisaged.” Evidently, ma <7, the 
probability of good news is generally less 


than the probability attached to the more ` 


favorable state of Nature. And similarly, 
if the event B is defined in a complemen- 
tary way as representing “no news” (iden- 
tical with “bad news” in the circum- 
stances considered), we have rg>7». The 
individual’s decisions—for example, 
whether to invest in a productive process 
whose profitability will be highly sensitive 
to the prospect of cheap thermonuclear 
power—vwill run in terms of the probabili- 
ties of good and bad news rather than the 
probabilities attached to the states of 
nature. 

With this modification, the analysis is 
essentially similar to what has gone be- 
fore. We need only consider the more gen- 
eral regime of production and exchange. 
Given private, prior, and sure information 
of event A, the individual in a world of 
perfect markets would not adapt his pro- 
ductive decisions if he were sure the in- 
formation would remain private until after 
the close of trading. For, prices of the 
time-state claims c14 and cig (involving 
the observable states A and B, of course, 


not the “natural” states a and b which do 
not directly affect markets) will not have 
changed. However, as before it would be in 
his interest to speculate and/or resell the 
information, in which case prices will tend 
to shift. The obvious way of acquiring the 
private information in question is, of 
course, by performing technological re- 
search. By a now familiar argument we 
can show once again that the distributive 
advantage of private information provides 
an incentive for information-generating 
activity that may quite possibly be in ex- 
cess of the social value of the information. 

The conclusions reached in the analysis 
of foreknowledge with respect to public in- 
formation again carry over to the dis- 
covery situation. Public information is 
socially valuable in redirecting productive 
decisions, and to that extent individuals 
will rationally combine (through govern- 
ment and other instruments) to generate 
public information (or, in some cases, it 
will pay even a single individual to do so). 
But disparities of beliefs (differences in 
probability estimates) may lead to agree- 
ment upon a procedure of generating public 
information where social costs exceed the 
social benefit. 


VII. Implications for Patent Policy 


Eli Whitney obtained one of the first 
American patents, in 1794, for his cotton 
gin. With some business associates, he 
spent many years and invested consider- 
able resources in the attempt to protect 
his patent and prosecute infringements. 
These efforts were largely fruitless. It is 
reasonable to infer that potential inven- 
tors, both before and after Whitney, have 
been deterred from searching for new 
knowedge by the fear of a similar out- 
come—hence the argument for effective 
patent protection. On the other hand, had 


1 This is not the only way. The information might be 
purchased (or stolen) from some other person. 
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Whitney succeeded in obtaining the terms 
he demanded from users of his idea, the 
enormous expansion that actually took 
place in the production and consumption 
of cotton would have been significantly 
hampered. This conflict between the 
“static” disadvantage of a patent mono- 
poly and the “dynamic” advantage of en- 
couraging invention is quite properly 
emphasized in the traditional literature.” 

But what seems to have been over- 
looked is that there were other routes to 
profit for Whitney. The cotton gin had 
obvious speculative implications for the 
price of cotton, the value of slaves and of 
cotton-bearing land, the business prospects 
of firms engaged in cotton ware-housing 
and shipping, the site values of key points 
in the transport network that sprang up. 
There were also predictable implications 
for competitor industries (wool) and com- 
plementary ones (textiles, machinery). It 
seems very likely that some forethoughted 
individuals reaped speculative gains on 
these developments, though apparently 
Whitney did not. And yet, he was the first 
in the know, the possessor of an un- 
paralleled opportunity for speculative 
profit. Alternatively, of course, Whitney 
could have attempted to keep his process 
secret except to those who bought the in- 
formation from him. 

The issues involved may be clarified by 
distinguishing the “technological” and 
“pecuniary” effects of invention. The 
technological effects are the improvements 
in production functions—interpreted in 
the widest sense to include the possible 
production of new commodities, the dis- 
covery of new resources, etc.—consequent 
upon the new idea. The pecuniary effects 
are the wealth shifts due to the price re- 


18 Whitney and his partners planned to retain all the 
ginning in their own hands, buying the raw product 
and selling the ginned cotton (Dumas Malone, vol. 10, 
p. 159). 

1 See Machlup. 


valuations that take place upon release 
and/or utilization of the information. The 
pecuniary effects are purely redistribu- 
tive.18 

For concreteness, we can think in terms 
of a simple cost-reducing innovation. The 
technological benefit to society is, roughly, 
the integrated area between the old and 
new marginal-cost curves for the preinven- 
tion level of output plus, for any addi- 
tional output, the area between the de- 
mand curve and the new marginal-cost 
curve. The holder of a (perpetual) patent 
could ideally extract, via a perfectly dis- 
criminatory fee policy, this entire tech- 
nological benefit. Equivalence between 
the social and private benefits of innova- 
tion would thus induce the optimal amount 
of private inventive activity. Presumably, 
it is reasoning of this sort that underlies 
the economic case for patent protection. 
Tt is true that under a patent system there 
will, in general, be some shortfall in the 
return to the inventor, due to costs and 
risks in acquiring and enforcing his rights, 
their limited duration in time, and the in- 
feasibility of a perfectly discriminatory 
fee policy. On the other side are the rec- 
ognized disadvantages of patents: the 
social costs of the administrative-judicial 
process, the possible anti-competitive im- 
pact, and restriction of output due to the 
marginal burden of patent fees.!? As a 
second best kind of judgment, some degree 
of patent protection has seemed a reason- 
able compromise among the objectives 
sought. 

But recognition of the unique position 
of the innovator for forecasting and con- 
sequently capturing portions of the pecun- 
iary effects—the wealth transfers due to 
price revaluations—may put matters in a 


18 For a discussion in the context of government 
resource-investment policy, see Roland McK ean (ch. 8). 

3 A perfectly discriminatory fee system would place 
no marginal burden and thus would not lead to any 
restriction of output. 
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different light. The “ideal” case of the per- 
fectly discriminating patent holder earn- 
ing the entire technological benefit is no 
longer so ideal. For, the same inventor is in 
a position to reap speculative profits, too; 
counting these as well, he would clearly 
be overcompensated. 

Consider now the opposite extreme. Do 
we have reason to believe that the poten- 
tial speculative profits to the inventor, 
from the pecuniary effects that will follow 
release of the information at his unique 
disposal, will be so great that society need 
take no care to reserve for him any por- 
tion of the technological benefit of his in- 
novation? The answer here is indetermi- 
nate. There is no logically necessary tie be- 
tween the size of the technological benefit 
on the one hand, and the amplitude of the 
price shifts that create speculative oppor- 
tunities on the other.” 

Even if the prospective price revalu- 
ations are ample, however, there will be 
limitations to the inventor’s capacity to 
profit from them. For, speculative profits 
are constrained by the magnitude of feasi- 
ble speculative commitments. If the pos- 
sessor of prior information acts alone, he is 
limited by what may be a puny wealth 
endowment. But if he tries to sell his in- 
formation, in effect buying a share in a 
larger speculative pool, he will find it 
difficult to consummate such a transaction. 
The most important limitation of all has 
not heretofore been taken up in this paper, 
but must be considered in a policy dis- 
cussion: imperfection of markets for time- 
state claims.” Given the inconceivably 
vast number of potential contingencies 


2 A relatively minor shift in locomotive technology, 
for example, might lead railroad planners to select an 
entirely different route for a new line, with drastic 
upward and downward shifts of land values. Paul 
Samuelson emphasizes, p. 974, the disproportionality 
between the gain reaped by the first-in-time speculator 
and the social utility of his activity. 

2 This imperfection has been emphasized by Arrow 
(1962, and also 1969). 


and the costs of establishing markets, the 
prospective speculator will find it costly 
or even impossible to purchase neutrality 
from “irrelevant” risks. Eli Whitney 
could not be sure that his gin would make 
cotton prices fall: while a considerable 
force would clearly be acting in that di- 
rection, a multitude of other contingencies 
might also have possibly affected the price 
of cotton. Such ‘“uninsurable” risks 
gravely limit the speculation feasible with 
any degree of prudence. 

We are left, therefore, in an agnostic 
position. The fundamental argument for 
patent protection is gravely weakened 
when it is recognized that the pecuniary 
effects of the invention are a potentially 
enormous source of return to the inventor, 
quite apart from the technological benefit 
that the patent system attempts to re- 
serve for him. But we cannot show that no 
patent protection at all is warranted, that 
the profits from speculation or from resale” 
suffice for an appropriate inducement to 
invention. These profits may more than 
suffice, or they may fall substantially 
short; there is no necessary relation at all 
between the magnitudes of the tech- 
nological and the pecuniary effects. Or, 
more precisely, between the magnitudes 
of that fraction of the technological effect 
that a patentee can capture and that frac- 
tion of the pecuniary effect that a specula- 
tor on prior information can capture. 


VIII. Summary 


In the model of this paper, markets are 
assumed to be perfect. Uncertainty at- 
taches only to individuals’ perceptions of 
their endowments and productive oppor- 
tunities (technological uncertainty). The 
private and social values of two main 


% Resale of information does not stand on quite the 
same footing as speculation. Speculation is an extra 
source of gain, whether or not patent has been obtained, 
whereas resale of information otherwise kept secret 
is an alternative to obtaining a patent. 
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categories of technological information 
were considered: 1) foreknowledge of 
states of the world that will in time be re- 
vealed by Nature herself (eg., the 
weather), and 2) discovery of hidden 
properties of Nature that can only be laid 
bare by human action. 

Private information that remains pri- 
vate was shown to be of no social value— 
in the sense of being purely redistributive, 
not leading to any improvement in pro- 
ductive arrangements. There is an incen- 
tive for individuals to expend resources in 
a socially wasteful way in the generation 
of such information. Public information, in 
contrast, does affect productive decisions 
in a socially appropriate way. Speculative 
profits from the price revaluations to be 
anticipated provide the knowledgeable 
individual with an incentive to disseminate 
(publicize) his private information. Still 
greater profit is possible if the information 
can be resold. In a world of pure exchange, 
there will in general be private overinvest- 
ment in information: resources committed 
to acquisition and to dissemination are 
both wasted from the social point of view. 
In a world of production, however, the 
gains from productive rearrangements due 
to the information must be offset against 
the costs of acquisition and dissemination; 
there may: or may not be private overin- 
vestment. 

Distributive considerations enter also 
into the motivation for the acquisition of 
public information. To the extent that the 
prospect of such information imposes a 
distributive risk upon individuals—due, 
for example, to possible revaluation of en- 
dowment holdings—there will be an aver- 
sion to socially neutral and even (to some 
degree) to socially beneficial public infor- 
mation. Probably more important is a 
force acting in the opposed direction. With 
inhomogeneous beliefs, individuals with 
differing opinions will tend each to believe 
that revelation of new information will 


favor his own speculative commitments. 
Hence, a group of such individuals might 
willingly cooperate in making expendi- 
tures far in excess of the social value of the 
information to be acquired. 

The standard literature on the econom- 
ics of research and invention argues that 
there tends to be private underinvestment 
in inventive activity, due mainly to the 
imperfect appropriability of knowledge. 
The contention made is that, even with a 
patent system, the inventor can only hope 
to capture some fraction of the technolog- 
ical benefits due to his discovery. This 
literature overlooks the consideration that 
there will be, aside from the technological 
benefits, pecuniary effects (wealth redis- 
tributions due to price revaluations) from 
the release of the new information. The 
innovator, first in the field with the infor- 
mation, is able through speculation or re- 
sale of the information to capture a portion 
of these pecuniary effects. This fact is 
socially useful in motivating release of the 
information. Even though practical con- 
siderations limit the effective scale and 
consequent impact of speculation and/or 
resale, the gains thus achievable eliminate 
any a priori anticipation of underinvest- 
ment in the generation of new technologi- 
cal knowledge. 
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Entrepreneurial Income: How 
Does It Measure Up? 


By LAURITS R. CHRISTENSEN” 


A long standing problem in U.S. social 
accounting has been the apparent im- 
possibility of reconciling the theory of 
competitive factor pricing with the ob- 
served income distribution. Studies of in- 
come distribution have invariably found 
that the income cf entrepreneurs in the 
United States has deen so small as to pre- 
clude the interpretation that the entre- 
preneur has received a competitive return 
to both his labor and his capital. This con- 
clusion is well accepted. For example, 
Edward F. Denison (1967, p. 39) recently 
asserted: ‘Proprietors’ income in the 
United States is not large enough to ac- 
commodate both the assumption that the 
rate of return on capital and land is the 
same as in corporations and the assump- 
tion that the average earnings of propri- 
etors and unpaid family workers are the 
same as those of employees.” 

The purpose of this paper is to re- 
examine U.S. entrepreneurial income for 
the 1929-69 period. The basic division of 
entrepreneurial income is achieved by 
imputing a competitive wage to self- 
employed workers and allocating the resi- 
dual income to capital. The implied rate 
of return on noncorporate capital is then 
computed and compared to the rate of re- 
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turn on corporate capital. This method- 
ology is not novel, but the conclusions 
reached are markedly different from those 
of previous studies, which found that the 
noncorporate rate of return is much smaller 
than the corporate rate of return. Unfor- 
tunately, the rates of return used for com- 
parison have contained serious flaws. The 
comparison is meaningful only if rates of 
return which are relevant to the investor 
are used. This of course implies the use of 
after-tax rates of return. Previous studies, 
however, have compared before-tax rates 
of return. A second major flaw has been 
the exclusion of capital gains from the 
compared rates of return. The total return 
to an asset consists of income on current 
account and capital gains; there does not 
seem to be any justification for excluding 
either part in computing the rate of return 
on the asset. 

When the appropriate rates of return are 
compared, the alleged dominance of the 
corporate rate of return over the non- 
corporate rate is not substantiated. The 
average after-tax rates of return over the 
full sample period are nearly equal—7.6 
percent for the noncorporate sector versus 
7.3 percent for the corporate sector. Con- 
sidering the difficult measurement prob- 
ems, this difference is insignificant. More- 
over each rate of return exceeds the other 
in approximately half of the years. We 
conclude that the evidence supports the 
proposition that noncorporate and corpo- 
rate rates of return tend to equality. The 
observed distribution of income for the 
United States is consistent with this pre- 
diction of the theory of competitive factor 
pricing. 
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I. Previous Studies of Entrepreneurial 
Income 

Numerous studies have included an 
analysis of entrepreneurial income. The 
usual motivation has been to divide en- 
trepreneurial income into labor and prop- 
erty components in order to achieve an 
exclusive division of national income into 
property and labor income. Probably the 
most familiar of such studies is that of 
Irving B. Kravis. Even though Kravis 
acknowledged that his procedures could 
bear considerable refinement, his conclus- 
ions are consistent with previous findings 
and well accepted by subsequent re- 
searchers. Thus it may be useful to 
summarize its relevant parts. Kravis uses 
four procedures to allocate entrepreneurial 
income to capital and labor input. The 
first procedure employs the assumption 
that “the rate of yield on entrepreneurial 
property has been the same as that upon 
other property” (p. 924). The remaining 
income is then allocated to entrepreneurial 
labor. The second procedure assumes that 
entrepreneurial labor receives the same re- 
turn as other labor and allocates the resi- 
dual income as return to property. These 
two procedures produce widely divergent 
results. The first procedure, termed the 
asset basis, allocates substantially more 
income to property than the labor basis. 
This holds for all figures that Kravis re- 
ports (including those of D. Gale Johnson) 
for 1900-57. The implication is that entre- 
preneurial income has not been sufficient 
to provide competitive returns to both 
labor and capital. If the discrepancy were 
slight, it could be easily ignored, but the 
large differences seem to demand a com- 
promise. Kravis provides two possibilities, 
a proportional basis and an economy-wide 
basis. The proportional basis sets fixed 
shares of property and labor income out of 
entrepreneurial income—Kravis suggests 
35 percent and 65 percent based on 
Johnson. The economy-wide basis com- 


putes the relative shares of property and 
labor in all other national income and uses 
the result to allocate entrepreneurial in- 
come to property and labor. These latter 
procedures entirely ignore economic forces 
in the noncorporate sector. The only re- 
deeming features of these compromises are 
the “reasonable” distribution of income re- 
sulting, and the inherent simplicity of im- 
plementation. Writers following Kravis 
have found compromise solutions attrac- 
tive. Stanley Lebergott says ‘Kravis’ solu- 
tion is surely in the right direction. . .”; 
Denison (1962, 1967) uses a version of 
Kravis’ economy-wide basis, but prefers to 
link the entrepreneurial allocation to that 
observed in the corporate sector. The view 
that entrepreneurial income has not pro- 
vided competitive returns to labor and 
capital input has gone unchallenged. 


II. The Labor Share of Entrepreneurial 
Income 


The opportunity cost of a self-employed 
worker’s time is the wage rate which he 
could achieve doing similar work as an 
employee. An ideal measure of entrepre- 
neurial labor income would consist of this 
wage times hours worked, computed for all 
self-employed workers in the economy. 
Unfortunately, this measure would be 
impossible to achieve in practice. A good 
approximation could be achieved by 
classifying workers into categories accord- 
ing to the type of work and personal char- 
acteristics such as age, sex, race, region, 
education, experience, and health. Then 
the average wage rate for employees in 
each category could be imputed to self-em- 
ployed workers in the same category. This 
would be an ambitious project in itself 
and is not attempted for the present study. 
Rather, we rely on the approximation 
used by Kravis: we assume that in the 
private sector of the economy self-em- 
ployed workers and employees, on average, 
have the same personal characteristics and 
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work the same number of hours per year at 
similar kinds of work. In other words we 
assume that average annual earnings per 
employee are equal to average annual 
earnings per self-employed worker. 

The Kravis imputation is accomplished 
using data published by the Office of 
Business Economics (OBE) 1966. The 
average annual wage for employees is 
computed as the compensation of em- 
ployees divided by the number of full- 
time equivalent employees in all private 
industries. The OBE estimate of the num- 
ber of self-employed workers includes “‘ac- 
tive proprietors of unincorporated enter- 
prises devoting the major portion of their 
time to the business” (p. 202, note 1). Our 
estimate of entrepreneurial labor income is 
the implicit average annual wage times the 
number of proprietors. 

There are several possible biases result- 
ing from our labor imputation. The levels 
of educational attainment differ enorm- 
ously among self-employed workers; if the 
mix differs from that of employees there 
will be a bais. The many doctors, dentists, 
lawyers, and other professionals who are 
self-employed might make one suspect 
that the average educational level for self- 
employed workers is higher. On the other 
hand, the largest class of self-employed 
workers are farmers, who have a relatively 
low average education level. Whether the 
extremes cancel out is a matter of conjec- 
ture. Simon Kuznets (p. 27) suggests that 
self-employed workers on average have 
lower skill levels than employees and there- 
fore earnings should be imputed to their 
labor services at a lower wage rate. How- 
ever, there does not seem to be much 
evidence in the literature on this issue one 
way or the other. 

A clear bias results from the fact that 
we have not made an adjustment for un- 
paid family workers. The OBE does not 
include an estimate of unpaid family work- 
ers in their series “persons engaged in pro- 


» 


duction.” The reason given for this ex- 
clusion is “unresolved difficulties in... 
definition and measurement” (p. 202, 
note 1). The imputation of labor earnings 


'» to unpaid family workers would increase 


the proportion of entrepreneurial income 
attributed to labor input. 

Leonard G. Rosenberg contends that 
the OBE estimate of proprietors over- 
states the actual labor input. Many 
proprietors (including farmers) have other 
jobs; others prefer to take more leisure. 
He concludes, “Some deflation of the num- 
ber of proprietors to a full-time equivalent 
basis is certainly required” (p. 143). This 
would result in a lower total of labor in- 
come imputed to entrepreneurs. 

These and other biases may or may not 
cancel out. Rather than make any arbi- 
trary adjustments, we proceed on the as- 
sumption that our labor imputation is 
correct—keeping in mind that some error 
may be built in at this stage. 


III. The Return to Corporate 
and Noncorporate Capital 


Economic theory predicts that if other 
things are equal, owners of capital will 
invest where the expected return to their 
capital is the greatest. If there are dimin- 
ishing returns to capital as a factor of pro- 
duction, rates of return will tend to 
equalize as capital flows from areas of low 
return to areas of high return. Of course, 
other things are not equal, and to make 
use of this theory of differential invest- 
ment we must make adjustments. The 
most important consideration is undoubt- 
edly an adjustment for disparate tax 
treatments afforded various types of 
assets. In particular, the corporate income 
tax has crucial importance in the present 
study. Income attributable to capital in 
the corporate sector is subject to this tax 
while similar income in the noncorporate 
sector is not. The statutory rate of this 
taxation has been near 50 percent for most 
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of the postwar period. Obviously, there 
must be offsetting advantages of the corp- 
orate form of business organization. Non- 
corporate business forms become unwieldy 
with large size and have limited opportun- 
ities for diversification; thus the corporate 
form is practically necessary in order to 
achieve economies of scale. Corporations 
may earn higher rates of return before tax 
due to economies of scale; but after-tax 
rates of return can still be equal because of 
larger corporate tax burden. 

The attractiveness of an asset does not 
depend entirely on the after-tax current 
gross return as measured by income, The 
capital gains potential of an asset may 
form an important part of the expected 
rate of return. This is especially true since 
capital gains receive generally preferential 
tax treatment. 


The computation of after-tax rates of © 


return including allowance for replacement 
and capital gains requires estimates of 
after-tax returns, the current value of 
assets, and the economic depreciation of 
these assets. The market value of assets is 
difficult to determine; we use replacement 
cost as the best available measure of the 
market value of the assets in the corporate 
and noncorporate sectors. 

Gross capital income in the corporate 
sector includes income originating in 
corporate business, less compensation of 
employees, plus capital consumption al- 
lowances, plus property taxes. Gross capi- 
tal income in the noncorporate business 
sector includes income originating in sole 
proprietorships and partnerships and other 
private business, less compensation of 
employees, less the imputation to entre- 
preneurial labor, less the portions of rental 
income to persons and net interest which 
are imputed to owner-occupied dwellings 
and institutional buildings, plus capital 
consumption allowances, plus property 


1 Except for the imputation to entrepreneurial labor 
and property taxes all these data are taken directly 


taxes. These measures of capital income 
are gross of depreciation and all direct 
taxes, but net of indirect business taxes 
other than property taxes. Plausible argu- 
ments could be made for adjustments to 
these measures of capital income, but these 
measures are quite standard and avoid 
controversial issues.? The present treat- 
ment follows the U.S. national income 
accounts except for capital gains, depreci- 
ation, and property taxes. Accrued capital 
gains are not included in the official U.S. 
accounts; thus we must construct our own 
estimates. The capital gain on an asset 
during the year is computed as the stock of 
capital at the beginning of the period times 
the difference between the prices prevail- 
ing this period and last period.’ The capital 
consumption allowances in the U.S. ac- 
counts are not appropriate estimates of 
economic depreciation because they are 


from OBE (1966) and subsequent National Income 
issues of the Survey of Current Business. The OBE has 
kindly supplied an estimate of state and local property 
taxes paid by corporations. A portion of business motor 
vehicle license fees and other indirect business taxes has 
also been included in corporate property taxes. The 
remainder of state and local property taxes, business 
motor vehicle license fees, and other indirect business 
taxes constitute noncorporate property taxes. 

2¥For example, Christensen and Jorgenson have 
included business transfer payments, which are pri- 
marily corporate gifts to nonprofit institutions, in 
corporate capital income. They also included the sta- 
tistical discrepancy in noncorporate capital income. 
Since the statistical discrepancy has tended to be posi- 
tive, these adjustments largely offset each other in a 
computation of the differential between corporate and 
noncorporate rates of return. With these changes in 
the definition of income the average after-tax rates of 
return are 7.9 percent and 7.8 percent compared to 
7.6 percent and 7.3 percent, respectively, as shown in 
Table 1. 

3 The price indices used to compute capital gains are 
as follows: (1) structures, constant cost 2 deflator OBE 
(unpublished) ; (2) producers’ durables, implicit deflator 
from the national income and product accounts OBE 
(1966); (3) nonfarm inventories, Bureau of Labor Sta- 
tistics (BLS) wholesale price index for goods other than 
farm products and food; (4) farm inventories, BLS 
wholesale price index for farm products; (5) land, Gold- 
smith and Manvel. See Christensen and Jorgenson for 
details and discussion. 
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based on accounting practices used for tax 
purposes. We attempt to estimate depre- 
ciation reflecting actual declines in effici- 
ency. 

There have been numerous modifica- 
tions in depréciation allowances for struc- 
tures and equipment which reflect policy 
decisions to attempt to simulate invest- 
ment. The modifications do not reflect 
perceived changes in the rate of decline in 
efficiency of durable goods. Unfortunately, 
there is very little objective evidence to 
guide the estimation of economic depre- 
ciation. Alternative estimates of capital 
stock are often reported based on several 
different assumed types of economic de- 
preciation. Robert C. Wasson, John C. 
Musgrave, and Claudia Harkins report 
alternative estimates for the OBE based on 
straight line and double declining balance 
depreciation. We have elected to use the 
double declining balance assumption to 
estimate economic depreciation. The main 
reason for this choice is that double de- 
clining balance is easier to implement than 
the straight line assumption. 

Estimates of capital stock in the corp- 
orate and noncorporate sectors are not 
available in the national accounts. Utiliz- 
ing the double declining balance depreci- 
ation assumption, these capital stocks can 
be constructed by a perpetual inventory 
method. Following the basic approach of 
Raymond Goldsmith, investments in vari- 
ous types of assets are allocated between 
corporate and noncorporate business. 
These investment series along with capital 
stock benchmarks and estimated rates of 
replacement are sufficient to generate the 
required capital stock and depreciation 
series. The stock series can then be valued 
at replacement cost. The specific assump- 
tions and data used in constructing these 
series are reported in detail by Christensen 
and Jorgenson. The estimated values of 
corporate and noncorporate capital stock 
are shown in the first two columns of 


Table 1.4 They include structures, equip- 
ment, land and inventories.’ 

The net return to capital before taxation 
is capital income, less current replacement 
of capital goods, plus accrued capital 
gains. The before-tax rates of return, com- 
puted by dividing the net return to capital 
by the value of tangible assets at the end 
of the previous year, are given in the third 
and fourth columns of Table 1. 

Accrued capital gains are an inportant 
part of the net return to capital, but they 
are sometimes omitted in rate of return 
calculations. In order to exhibit the im- 
portance of capital gains we present the 
rate of capital gains for each of the sectors 
in the fifth and sixth columns of Table 1. 
These rates are computed by dividing 
accrued capital gains by the value of 
tangible assets at the end of the previous 
year. 

Property taxes are deductible as a 
business expense by both corporate and 
noncorporate business. The effective rate 
of property taxation is computed by 
dividing estimated property taxes by the 
value of tangible assets at the end of the 
previous year. The effective rates of prop- 
erty taxation are shown in the seventh 
and eighth columns of Table 1. 

The remaining problem is the determin- 
ation of direct taxes on the returns to 
corporate and noncorporate capital. Direct 
taxes which impinge on the returns to 
capital include federal, state, and local in- 
come taxes and corporate profits taxes, 
federal estate and gift taxes, and state and 
local death and gift taxes. Corporate pro- 
fits taxes can unambiguously be assigned 


4Table 1 contains five-year averages and the forty- 
one year average for the full sample period. The yearly 
observations for all columns are shown in Table 2. 

5 Owner-occupied housing and consumer durables are 
excluded. They are not usually considered to be in- 
cluded in entrepreneurial or noncorporate business 
activity, but rather constitute household business 
activity. The capital stock figures shown are for the 
end of the previous year. $ 
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Taste 1 
(1) (2) (3) (4) (5) (6) 
Capital stock Rates of return before Rates of capital gains 
(dollars in billions) taxation in percent in percent 
Noncorp. Corp. Noncorp. Corp. Noncorp. Corp. 
1929-33 93.9 104.3 —2.9 3 —6.1 —4.6 
1934-38 80.4 86.0 7.4 10.8 3.0 2.9 
1939-43 93.6 102.0 15.7 21.7 5.7 5.3 
1944-48 138.5 148.8 23.0 25.1 9.6 8.6 
1949-53 214.3 255.9 11.7 17.3 2.8 3.1 
1954-58 260.4 353.8 11.5 15.5 4.0 3.0 
1959-63 334.8 458.6 10.8 13.9 3.8 1.5 
1964-68 439.1 607.0 13.1 17.7 5.1 3.1 
1929-69 214.8 276.8 11.3 15.4 3.6 2.9 
(7) (8) (9) (10) (11) (12) (13) (14) 
Property taxation, Corporate income Direct personal taxation 
effective rates taxation: of property income: Rates of return after 
in percent Total taxes Effective Total taxes Effective taxation in percent 
(dollars rate in (dollars rate in 
Noncorp. Corp in billions) percent in billions) percent Noncorp. Corp. 

1929-33 2.4 1.8 7 7 9 F —5.6 —2.6 
1934-38 2.8 2,1 1.1 17 1.1 16 4.2 6.7 
1939-43 2.7 2.0 7.5 32 2.4 9 11.8 11.7 
194448 2.1 1.7 11.3 35 6.0. 12 18.6 14.0 
1949-53 1.9 1.5 18.0 46 7.4 17 8.3 7.4 
1954-58 2.1 1.6 20.3 43 10.0 17 7.7 6.7 
1959-63 2.3 1.7 24.1 43 13.8 20 6.7 5.5 
1964-68 2.6 1.8 33.5 35 19.7 16 8.8 8.7 
1929-69 2.4 1.8 15.2 * 8.2 + 7.6 7.3 


* Some divisors are negative or negligible. 


to the corporate return. Total corporate 
income taxes levied by federal, state, and 
local governments appear in the ninth 
column of Table 1. Dividing corporate 
income taxes by the net return to cor- 
porate capital before direct taxation but 
net of property taxes yields the effective 
rate of corporate income taxation, which 
appears in the tenth column of Table 1. 

Direct taxes other than corporate in- 
come taxes result from personal levies on 
wages and salaries, entrepreneurial in- 
come, corporate dividends, realized capital 
gains on corporate shares and noncor- 
porate tangible assets, interest from private 
and government securities, and profits and 
interest from holdings of foreign securities 
and tangible assets. These taxes can be 
allocated between labor and property in- 


come in accord with a method developed 
by Lenore Frane and Lawrence R. Klein. 
They describe their method of allocation as 
follows: “The fraction of taxes in each in- 
come bracket allocated to wage income is 
estimated by the ratio of wage and salary 
income to ‘adjusted gross income’ in each 
bracket. Total taxes allocated to wages 
are the sum of the taxes so allocated in all 
brackets” (p. 336). This method (with an 
adjustment for entrepreneurial labor in- 
come) has been applied to the U.S. data for 
1929-58 by A. Ando and E. C. Brown. We 
have updated the data of Ando and Brown 
to 1969 in a way that closely approximates 
their procedures.® 


6 Personal income taxes on income from labor services, 
as estimated by Ando and Brown, is a remarkably stable 


proportion of total personal income tax receipts. The 
‘ 
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- TABLE 2 
(1) (2) (3) (4) (5) (6) 2) (8) (9) (10) (11) (12) (13) (14) 
Corporate income Direct personal 
Capital stock Rates of return Rates of capital Property taxation, taxation: taxation of Rates of return 
(dollarsin billions) before taxation gains in percent effective rates property income: after taxation 
in percent in percent Total Total in percent 
taxes Effective taxes Effective 
{dollars rate (dollars rate 
in in in in 

Noncorp. Corp. Noncorp. Corp. Noncorp. Corp. Noncorp. Corp. billions) percent billions) percent Noncorp. Corp. 

1929 105.6 112.9 7.3 10.4 -3 .0 2.1 1.7 1.4 14 1.5 10 4.7 6.8 
1930 107,2 116.4 —3.6 1.7 —8.4 —5.9 2.2 1.7 8 + 1.3 * —6.3 —1.3 
1931 98.0 110.1 —9.9 —4.6 —12.6 —8.6 2.2 1.7 5 n 8 bd —12.4 —7.1 
1932 85.3 97.6 —11.5 —7.3 —11.8 —8.6 2.6 1.9 4 Md 5 i —14.2  —9.9 
1933 73.7 84.4 3.2 1.5 2.4 1 2.8 2.0 5 * E - 2  —1.4 
1934 73.9 80.9 7.8 10.3 5.9 5.2 2.7 2.0 7 11 6 5 4.9 7.0 
1935 76.6 83.3 &.4 9.3 3.4 2.3 2.7 2,0 1.0 16 :8 8 5.2 5.7 
1936 80.0 84.0 8.5 11.2 3.8 1.5 2.8 21t 1.4 18 Lo 9 5.2 6.7 
1937 83.1 86.7 16.5 17.2 4.5 6.8 2.8 2.1 1.5 12 1.6 8 Tei 12.2 
1938 88.5 95.0 1.7 5.9 —2.8 ~1.4 2.7 2.0 1.0 28 1.4 49 —1.5 1.9 
1939 85.8 92.0 4.2 8.7 —.7 —.6 2.8 2.4 1.4 24 Li 15 1,2 4.3 
1940 85.4 91.7 9.1 14.9 2.7 2.0 3.0 2.2 2.8 24 tA 7 5.7 8.9 
1941 88.7 96.2 19.0 25.6 9.0 7.8 2.9 "24 7.6 34 1.5 5 15.3 14.8 
1942 98.7 109.2 23.8 31.4 10.2 11.1 2.6 1.9 11.4 36 2.6 6 19.9 17.9 
1943 109.2 120.8 22.3 28.1 7.2 6.4 2.4 1.8 14.1 44 5.8 14 17,1 12.6 
1944 116.0 126.3 19.4 25.5 5.6 4.8 2.3 1.8 12.9 43 5.6 14 14.7 11.5 
1945 122,2 129.9 18.5 18.4 4.8 1.7 2.2 1.7 10.7 49 6.7 19 13.1 6.8 
1946 128,4 131.7 30.9 25,3 15.0 11.2 Ai 1.7 9.1 29 6.1 10 26.0 15.0 
1947 149.8 158.2 28.2 34.2 16.6 18.8 2.0 1.6 11.3 22 5.8 7 24.4 23.6 
1948 176.2 197.9 18.0 22.3 5.9 6.6 1.9 1.5 12.5 30 5.8 9 14.6 13.1 
1949 192.9 222.2 6.4 12,5 2.3 —.4 1.8 1.5 10.4 43 5.3 19 3.7 5.1 
1950 191.2 224.9 17.8 19.8 8.3 4.0 2.0 1.6 17.8 43 6.9 12 13.9 9.1 
1951 213.3 246.2 18.3 24.9 8.2 8.7 1.9 1.5 22.3 39 7.6 10 14.7 12,9 
1952 235.5 284.8 9.0 15.5 3 2.3 1.9 1.5 19.4 49 8.4 20 5.7 5.7 
1953 238.6 301.5 7.0 13.7 —.5 1.0 2.0 1.5 20.3 55 8.6 26 3.7 4.0 
1954 239.9 314.0 9,0 12.9 1.7 9 2.1 1.6 17.7 50 8.6 22 5.4 4.4 
1955 245.8 321.8 9.8 16.8 2.2 1.9 2.1 1.6 21.6 44 9.2 18 6.3 6.9 
1956 255.0 342.6 13.0 19.4 5.7 5.8 2,2 1,7 21.7 36 10.4 14 9.3 9.7 
1957 271.5 380.2 13.0 16.8 5.8 4.7 2.2 1.6 21.2 37 11.0 15 9.2 8.1 
1958 289.8 410.6 12.6 11.8 4.9 1.5 2.1 1.6 19.0 46 10.7 18 8.6 4.5 
1959 306.1 420.7 9.7 14.5 2.8 2.0 2.2 1.6 23.7 44 11.8 19 6.1 5.8 
1960 317.4 441.5 10.5 12.8 3.9 ki 2.3 1.7 23.0 47 13.2 22 6.4 4.6 
1961 332.5 459.3 12.2 12.6 4.3 1.1 2.3 1.7 23.1 46 13.6 21 7.0 4.6 
1962 349.2 474.0 11.6 14.7 4.4 1.8 2.4 1.8 24.2 39 14.8 19 7.4 6.3 
1963 368.8 497.5 10.9 14.8 3.6 1.6 2.5 1.8 26.3 41 15.8 20 6.7 6.2 
1964 387.3 520.9 11.2 16.2 4.0 2.0 2.5 1.8 28.3 38 15.6 17 7.2 7.4 
1965 407.4 552.4 13.6 18.0 5.3 2.6 2.6 1.8 31.3 35 17.2 15 9.3 8.9 
1966 436.6 594.9 14.0 19.2 5.4 3.5 2.6 1.8 34.3 33 19.6 15 9.6 9.9 
1967 467.3 656.1 13.3 17.4 4.9 3.6 2.6 1.7 33.2 32 21.3 16 3.9 8.9 
1968 497.1 710.6 13.5 17.6 5.6 3.8 2.6 1.7 40.6 36 24.7 18 9.0 8.4 
1969 532.6 767.7 14.1 18.8 6.6 6.0 2.7 1.7 42.7 32 29.7 18 9.4 9.5 








* Divisor is negative or negligible. 


Subtracting the estimate of direct taxes 
attributable to labor income from total 
direct taxes leaves direct taxes attributable 
to property income. A precise allocation of 
direct personal taxes to the net return from 
corporate, noncorporate, and other assets 
is impossible to achieve. As a plausible 
first approximation, we allocate the re- 





1951-58 figures show an average proportion of .755 
with a negligible amount of variation. Since the relative 
proportions of labor and capital income were stable for 
the same period and have continued to remain stable, 
it is reasonable to assume that the .755 proportion held 
from 1959-69. , 





* 


mainder of direct taxes proportionately to 
the net return from noncorporate capital, 
the net return to corporate capital after 
corporate profit taxes, and income from 
claims on governments and foreigners 
(approximated by net interest paid by 
federal, state, and local governments). The 
estimate of direct personal taxes, allocated 
to all property income is given in the 
eleventh column of Table 1. An effective 
rate of direct personal taxation on prop- 
erty income can be estimated by dividing 
the taxes in column (11) by the appropri- 
ate base. The base includes the net corpo- 
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rate return less property taxes and cor- 
porate income taxes, the net noncorporate 
return less property taxes, and net interest 
paid by federal, state, and local govern- 
ments. The estimated effective rate is 
given in the twelfth column of Table 1. 

We can now proceed to compute after- 
tax rates of return. The noncorporate 
after-tax return is the net return less 
property taxes and a proportionate share 
of direct personal taxes. Dividing this 
after-tax return by the value of non- 
corporate assets at the end of the previous 
year yields the after-tax rate of return 
shown in column (13). The corporate after- 
tax return is the net return less property 
taxes, corporate income taxes, and a pro- 
portionate share of direct personal taxes. 
Dividing the after-tax return by the value 
of corporate assets yields the after-tax rate 
of return shown in column (14). 

Comparing the estimated after-tax rates 
of return for the forty-one years in our 
sample, we find that the noncorporate 
rate of return exceeds the corporate rate 
in twenty-one of the years, is exceeded by 
the corporate rate in eighteen of the years, 
and is equal to the corporate rate in 1952 
and 1967. The arithmetic means of the 
series are extremely close, 7.6 for the non- 
corporate sector and 7.3 for the corporate 
sector. The correlation coefficient between 
the series is .93. The period from 1929 
through the early postwar years can 
hardly be classified as economically stable; 
for information on equilibrium rates of re- 
turn most observers would give more 
weight to the postwar period. It is pre- 
cisely the period from 1947 to 1969 that 
seems to best substantiate our hypothesis 
of rates of return tending to equality. 


IV. Conclusion and Remarks 


Under the assumptions made in the 
previous sections the conclusion is unmis- 
takable that entrepreneurial income mea- 


sures up very well. This is contrary to all 
previous discussions of this aspect of social 
accounting for the United States. 

This conclusion evokes two obvious 
questions: What accounts for the disparity 
between this finding and those of previous 
studies? What biases may be involved in 
the calculations leading to this conclusion? 
In answering these questions it is conve- 
nient to compare the methods used here 
with those of Kravis. 

Since our labor imputation is exactly 
the same as that used by Kravis, the dis- 
crepancy between our conclusions must 
lie in the treatment of property income. 
Kravis’ methodology appears to be essen- 
tially the same as ours. After imputing 
labor income to entrepreneurs, Kravis 
imputes income to entrepreneurial capital 
and finds that total entrepreneurial in- 
come is not large enough to fulfill both im- 
putations. This implies that we should find 
the noncorporate rate of return is dom- 
inated by the corporate rate of return— 
but we do not. Thus we must examine 
more closely Kravis’ imputation to en- 
trepreneurial capital. We quote the full 
description from Kravis: “The entre- 
preneurial property share in national in- 
come can then be calculated by applying 
to the share of other property (i.e., the 
combined share of interest, rent and cor- 
porate profits) the ratio of the value of 
entrepreneurial to other property” (p. 
924). The main problem is immediately 
clear. Since national income is the basis 
for computation, the imputation is gross 
of all direct taxes and net of capital gains. 
Thus Kravis is implicitly assuming either 
that rates of return before taxation and 
exclusive of capital gains tend to equality, 
or that rates of capital gains and direct 
taxation are the same in both sectors. The 
former assumption is at odds with re- 


` ceived economic theory, which we have 


discussed above; and the latter assumption 
is without empirical foundation. There 
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may be other shortcomings in the imputa- 
tion, but it is difficult to tell from the terse 
description provided. For example, if the 
“other property” share of national income 
includes government interest in addition 
to corporate interest, then the “other” rate 
of return is overstated because there is no 
corresponding property. 

Regardless of any other possible dis- 
crepancies in the capital imputation, not 
accounting for differences in taxation and 
capital gains goes a long way to explaining 
the difference between our results and 
those of Kravis. Imputing income to 
entrepreneurial capital using the corporate 
rate of return before the corporate income 
tax involves a serious error.” 

If the corporate and noncorporate 
capital stocks had roughly the same mix 
of structures, equipment, inventories, and 
land, the inclusion or exclusion of capital 
gains would make little difference. How- 
ever, the asset mixes are not similar; an 
important difference is that land accounts 
for approximately 50 percent of the non- 
corporate asset value but only 15 percent 
of the corporate asset value. The price of 
land has behaved quite differently from the 
prices of the other assets. In particular it 
has increased more rapidly in the postwar 
period.’ For the entire sample period the 
average annual capital gain was 3.6 per- 
cent for the noncorporate sector and 2.9 
percent for the corporate sector. Thus non- 
corporate. capital did not have to generate 
as large a current income flow to provide 
a rate of return comparable to that of cor- 
porate capital. 

The reason for the discrepancy with the 
results of Kravis (and others who used 
his methodology) is clear. Kravis has 
erred in his attempt to impute a competi- 
tive rate of return to entrepreneurial 


7 Kravis is certainly not the only writer who has 
committed this error, 


8 See Christensen and Jorgenson (Tables 2 and 3) for 


figures supporting these assertions. 
' 


capital, This error has caused the illusion 
that entrepreneurial income has been in- 
sufficient to provide competitive returns 
for both labor and capital input. The con- 
clusion argued here is the opposite. We 
have found no evidence that entrepreneur- 
ial income has been insufficient to provide 
competitive returns to entrepreneurial la- 
bor and capital. 

The conclusion of this study is, of 
course, conditional on the conventions and 
assumptions used to construct the basic 
data. We have already mentioned some 
possible biases and we now point out some 
others. 

It might be argued that the effective 
rate of personal income taxation on cor- 
porate net income is lower than on non- 
corporate capital income. The chief argu- 
ment for this view would be that corporate 
retained earnings produce capital gains to 
corporate shares, which are not taxed until 
realized. Furthermore, long-term capital 
gains are taxed at preferential rates and 
intergenerational transfer of corporate 
shares permit complete avoidance of the 
personal income tax. If this and other 
methods of avoiding and delaying personal 
taxes on corporate net income is superior 
to methods for delaying and avoiding taxes 
on noncorporate income, then the propor- 
tional allocation of personal taxes tends to 
overstate the noncorporate rate of return 
and understate the corporate rate. This is 
an important question, but its detailed 
examination is beyond the scope of this 
paper. One piece of evidence suggests, 
however, that this is not the source of a 
large bias. In the postwar period dividends 
paid have averaged 36 percent of the net 
return to corporate capital? This large 
portion is subject to the personal income 
tax. In view of the large capital gains on 
noncorporate assets, it would be sur- 

? Note that “net return” refers to the numerator used 


in computing the rate of return in the seventh column 
of Table 1—not to corporate profits. 
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prising if the portion of the net return 
to noncorporate capital paid out as ordi- 
nary income greatly exceeded the 36 percent 
of corporate net return paid as dividends. 
Even if some reallocation of taxes were 
necessary, it would not affect our con- 
clusion unless it were quite large. 

A bias may exist due to errors in mea- 
surement of asset values used in the rate of 
return calculations. There may be errors 
in the procedures used by Christensen and 
Jorgenson in measuring the capital stocks, 
but two exceptions aside, we have not 
been able to identify any systematic errors 
in one direction. One exception is the in- 
clusion of the entire agricultural capital 
stock in the noncorporate sector, while 
part of the corresponding income flow is 
allocated to the corporate sector.’° This 
biases the estimated corporate rate of re- 
turn upward and the noncorporate rate of 
return downward; the error is quite small 
early in the period but becomes larger in 
recent years with the rapid growth of cor- 
porate farming.” 

The second bias is similar—the neglect 
of existing capital stock which passes from 
one sector to the other. This is not ac- 
counted for because we have measured 
capital stocks by cumulating depreciated 
investment. Existing unincorporated busi- 
ness firms often incorporate, but the 
converse rarely occurs. The resulting bias 
again tends to overstate the noncorporate 
capital stock and understate the corporate 


10 The allocation of investment by sector is based on 
Goldsmith, who treats agriculture as a third sector 
distinct from the corporate and noncorporate sectors. 
The allocation of all agricultural investment to the non- 
corporate sector was the best approximation that could 
be made. 

1 The growing importance of corporate farming can 
be seen by comparing corporate sales in agriculture, 
forestry, and fisheries with the total value of farm 
output. From 1929-50 corporate sales averaged approxi- 
mately 5 percent of the total value of farm output. 
During the 1950’s this percentage gradually increaased, 
and exceeded 10 percent for the first time in 1960. In 
1967, the 20 percent figure was reached. See Tables 1.17 
and 6.19 in OBE (1966). 


capital stock. Hence the noncorporate rate 
of return is underestimated and the cor- 
porate rate of return is overestimated. 
Corrections for both of these biases would 
tend to increase the noncorporate rate of 
return and decrease the noncorporate rate. 

Finally, let us suppose that our con- 
clusion is correct, i.e., that refinements of 
the data led to an even closer agreement 
between the corporate and noncorporate 
rates of return. What implications would 
this have for economic arguments regard- 
ing the motivations of self-employed 
workers? One argument says that the ex- 
pected rate of return to noncorporate 
capital must exceed that of corporate 
capital because noncorporate investments 
entail more risk. Another argument says, 
“The advantages of being one’s own 
master surely exist and are surely positive. 
If they operated as other equalizing ad- 
vantages do, they should work to keep 
down the dollar returns from self-employ- 
ment” (Lebergott, p. 82). Our conclusion 
does not imply that these arguments are 
invalid. It does imply that if they do exist, 
they offset each other. 
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Substitution, Complementarity, and the 
Residual Variation Around Dynamic 
Demand Equations 


By Louis Pautrs* 


This paper reports on efforts made to 
analyze the residual variation around de- 
mand equations, obtained by maximizing a 
directly additive and “dynamic” quadratic 
utility function. We start from a model 
constructed by H. S. Houthakker and 
L. D. Taylor (1966, 1970, ch. 5), which in- 
troduces this utility function. We show 
that, under certain conditions, the sign 
of the correlations between the resid- 
uals obtained after jointly estimating all 
the corresponding demand equations pro- 
vides valuable information on the sign of 
the (total) cross substitution effects and, 
consequently, on the substitution and com- 
plementarity relationships among pairs of 
commodities. We also argue that these 
signs indicate the presence or absence, of 
misspecification with regard to want in- 
dependence. A multistage principal com- 
ponent analysis of the residual correlation 
matrix is then carried out, in a search for 
the level of aggregation best suited for the 
use of directly additive utility functions. 

On the basis of the two-stage maximiza- 
tion hypothesis, we finally analyze the 
residual variation in subsets of demand 


* Professor of economics, Catholic University of Lou- 
vain. I am most grateful to H. S. Houthakker and L. D. 
Taylor for constant guidance and encouragement. 
Thanks are due to A. P. Barten, J. Drèze, J. Garcia dos 
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earlier drafts, and to Denzo Kamiya, Ann Walka, 
J. Selvidge, and Betty Carrol for research and program- 
ming assistance. The computations were carried out 
during my stay at Harvard University as a Fulbright 
visiting scholar and were financed by a National Science 
Foundation grant to Harvard University. All errors 
are mine. :; 
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equations, to measure substitution and 
complementarity relationship within more 
disaggregated commodity sets. 


I. The Houthakker-Taylor Model 


Houthakker and Taylor (hereafter HT) 
consider a consumer who can purchase # 
commodities and whose preferences may 
be described by a utility function of the 
form 


olg, s) = g'a + s'b + 4q' Aq + g' Bs 
+ 45'Cs 


where q and s are (wx1) vectors of pur- 
chases and “state variables,” respectively, 
aand b are constant vectors, and A, B, and 
C are constant nonsingular and diagonal 
matrices; g and s are functions of time, 
which is treated as continuous. 

The state variables s= (s1, . . . , Sa)” are 
interpreted as in HT (1970, pp. 9-10) and 
stand for nonmeasurable stocks of durable 
goods or habits. The vector Bs measures 
the influence of habit formation (or in- 
ventory adjustment) on marginal utilities: 
the model thus introduces a deterministic 
explanation of the changes in preferences 
over time. This explanation seems very 
plausible and is certainly an improvement 
in comparison to the introduction of a time 
trend. 

HT assume the state variables to be re- 
lated to the flows through 

ds 


— =q — Ds 
i © 


(1) 


(2) 


where D is assumed to be diagonal and 
4 
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nonsingular. The third and final equation 
in the model is the budget constraint 
(3) egy 
HT then maximize (1) subject to (3). 
Differentiating the result with respect to 
time and using (2) to eliminate the un- 
observable s, they obtain after some ma- 
nipulation 
dq 
T= TA Da — (AB + D)g 
4 
(4) a 
+ Aq} he + A“*Dp* 


where p*=Xp. The marginal utility of in- 
come, A, appears as a linear function of 
income y and of s. 

For empirical purposes, a finite approxi- 
mation of the preceding results is obtained 
with the help of the procedure outlined in 
HT (1970, pp. 13-16). The estimating 
equation turns out to be 


(5) n= Kot Kigi + Kathi + Ks\t-1pe-1 
where 
(6) Ko=—[I+(1/2)(A~1B+D)]}"-4-'Da 
(7) Ki=[I+(1/2)(A7B+D) 3 
-[7—(1/2)(AB+ D)] 
(8) Ke=[I+(1/2)(A-B+D)]> 
- ATI + (1/2) D) 
(9) Ks=—[I+(1/2)(A7B+D)} 
. A™(I— (1/2) D) 

Given the diagonality of A, B, and D, 
(5) is seen as the equation for the 7th good, 
all matrices being treated as scalars, and 
equations (6) to (9) can be solved for the 
structural coefficients a, A, B, and D. 

Differentiation of the model leads to 
short- and long-run price and income de- 
rivatives. 

In the short run (defined as a period 


such that ds/dy=ds/dp=0), HT obtain, 
from 


(13) 


(10) a+ Aq + Bs = 


and from (3), the following results 
a 
(11) Ay = — = (P'AP, 
oy 
a negative scalar, as A is negative definite, 
ðq ; 
(2) quem = (P'AP) Ap 
ay 


and 


ôq 
lp = —— = A 
ap’ 


ð 
-AP Ap App A — E g 
oy 
To obtain long-run derivatives, use is 
made of equation (2). One obtains 


* 


ar 
(14) ty = — = (p'Wo1p)-1, 
oy 


where W=A+BD- and stars indicate 
long-run equilibrium values, 


* 


ðq* ; 
5 = o (D'Wp Wp 


and 


ð k 
(16) = = AW- 


, 


-Ap Wp Wp W= 


To estimate the coefficients Ko, Ki, Ke, 
and Ks, (5) is rewritten as 


qa = Kio + Kagit- 


(17) 
HKidipa t+ Kitipi- + éit 


there being one equation for each com- 
modity 7. These » equations are estimated 
jointly, with the help of an iteration on M 
insuring that the adding-up criterion is 
satisfied. Imposing > ¢=%, (where g and 
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Jin Z Rin — > Raqi — hea bm apia- 





(18) M 





y are measured as expenditures in constant 
prices per capita) an estimate of A can 
indeed be obtained from (18), where the 
“hats” denote estimates. At the first step 
of the iteration, A; is set equal to 1 for all 


t in (17). The estimated K’s and the data. 


are used to estimate a first set of N’s ac- 
cording to (18) and this set is used to 
adjust the prices. Equations (17) are re- 
estimated using the adjusted prices, and 
so on, until the process converges. 


II. A Stochastic Model 


In the HT model, changes in preferences 
are explained by the deterministic in- 
fluence of s on the marginal utilities. As for 
the disturbances e, the usual assumptions 
of classical least squares are supposed to 
be satisfied, possible autocorrelation being 
eliminated or at least reduced by the 
“three-pass least squares’ method of 
Lester Taylor and Thomas Wilson. 

It is tempting to go one step further and 
to view these disturbances as changes in 
the purchases resulting from random 
fluctuations in the marginal utilities. The 
idea is to locate these random shocks in the 
linear part a of the utility function, the 
matrices A and B being considered as con- 
stant over time, and to admit that the off- 
diagonal elements in A can be non-zero, in 
order to stay within the general case. 

We accordingly admit that 


og , 
(19) & = Ag = or Aa’, 


and want to determine dg¢/da’ on the 
assumption that the consumer continues 
to act rationally, i.e., to maximize utility 
within the budget constraint. Our reason- 
ing is thus entirely in line with the ap- 
proach outlined by Henri Theil and H. 


> Riopa 





Neudecker for the static quadratic utility 
function and further developed by A. P. 
Barten (ch. 3) and Theil (1967, ch. 7). 

Starting from the first-order conditions 
(3) and 


(20) a+ Aq + Bs = dP, 
we differentiate with respect to a, treating 
p and y as constant and à and q as variable. 


In the short run, ôs/ða=0. Differenti- 
ation of (20) and (3) gives 








ôq On 
(21) I+ A = 

da’ oa’ 
and 
(22) p 3g. = 0 

ða’ 


This leads to 
ôq ( Or ) 

23 — = A |p — -I 

(23) da’ P da’ 
ðq On 

(24) p — = p Ap — — p'A* =0 
da’ da’ 


On 
(25) = Paappa 
0a 


(26) t= [4-1 (p4p) A-pp A] 
a 


which, when compared with (13), is seen 
to be the short-run total price substitution 
effect except for sign and for (which is 
positive). Equation (26) may be rewritten 


(27) - = [A7 — (1/ry) qual 
ða 


In the long run, we have 
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a, aa eae ag 
da’ da’ p da’ 

ðqg* 

29 — 

(29) p da’ 

and 
as* ðq* 

(30) — = Di 
da’ da’ 

which implies 


og* on* 
(31) & = (4+ BD) (> ae 1) 
da’ ða 


x 


Or 
(32) = (PWA W= 
da’ 


aq* ; ; 
ae [w (p' Wp)" W-pp'W] 


—[W-*—(1/ay) andy] 

In both the long and the short run, the 
random shocks influence the quantities 
demanded in the same way as the substi- 
tution effect of price changes, except for 
sign and a positive constant. We conclude 
that the error term of (17), which is short- 
run, is 


(34) er = — >| —(1/Ay) on aa Adj 
oy 


where a“ indicates an element of A~. 

We now introduce a probability distri- 
bution for the random shocks and for the 
es, at each t and ior each j, and proceed to 
derive the moments. Following Barten 
(par. 3.3), we suppose E(Ag;)=0 such 
that 


(35) Ete) = 0, 


and also that the “contemporaneous” var- 
iance-covariance matrix of the random 


shocks can be specified for any t, as 


(36)  — B[(Aa,)(Aa,)'] = — kA 


where & is a non-zero scalar. As A is nega- 
tive definite by assumption, the minus 
sign is needed to insure positive variances. 
The specification says that the variances 
are proportional to the absolute value of 
the second-order direct partial derivatives 
of the utility function: if the marginal 
utility of good ż¿ is much affected by a 
change in its quantity, then the variance 
of Aaa is large. As for the covariances, 
these are zero in case of want indepen- 
dence. Otherwise, they are proportional 
to the cross-partial derivatives of the util- 
ity function, a negative derivative imply- 
ing a positive correlation. 

It follows, then, that the contemporane- 
ous covariance matrix of the es is 


Eee) = — kla = (1/dv) ququ] A 
i [A-! = (1/dv) ggs] 


as [A~1—(1/d,)quq7 | is symmetric, or 


(37) Ele) = —k[A-! — (1/ry) quae] 


[Z — (1/rv) Aqua] 


However, 
1 
(38) ( hr Ae 
=(p' Ap) A(p'A~'p) 1A = p 
Therefore 
Elere) = — kf A> = (1/rv) gady] 
(39) 


-E — paul 
But, as can be verified, 

(40) [47 — (1/r) quan] [—bae] = 0 
Finally, 

(41) Blee) = —& [A — (1o) quae 


The contemporaneous covariances of the 
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error terms are seen to be equal to the 
total cross substitution effects except for 
sign and a positive constant. When two 
goods are substitutes in the Hicksian sense, 
the total cross substitution effect is posi- 
tive and the correlation of the correspond- 
ing error terms is negative. When two 
goods are complements in the Hicksian 
sense, the correlation is positive. And when 
all goods are independent 
(42) covlen, en) = (B/E SE 
oy dy 

which are all negative (as d\/dy is nega- 
tive) in the absence of inferior goods. Ex- 
cept for sign and a positive constant, these 
are what Houthakker called “general” 
substitution effects in his 1960 article. 

These findings imply that, if good esti- 
mates of the e’s can be obtained, the (con- 
temporaneous) correlation matrix of these 
estimates gives valuable information on 
the structure of preferences. If all correla- 
tions turn out to be negative, we are not 
allowed to reject the hypothesis that A is 
diagonal. If the signs differ, we may in- 
terpret a negative correlation between ex 
and ¢ to indicate that goods 7 and 7 are 
substitutes, and a positive that they are 
complements. But then we have to admit 
a misspecification of the utility function. 


III. Estimation Procedures 


Our procedure to estimate the correla- 
tion matrix of the e’s will be simplistic: we 
will admit that the correlations of the re- 
siduals obtained after estimating (17) by 
three-pass least squares, at the-last step of 
the iteration on \, are good estimates of 
the correlations of the ¢’s. To justify this, 
the following arguments might be ad- 
vanced. 

First of all, it might be recalled that 
systematic changes in preferences are 
taken into account by the model, through 
the influence of s. If the residuals were 
nevertheless autocorrelated, this autocor- 


relation would have been eliminated by 
three-pass least squares. 

Second, there is the possibility that a 
specification error is made when A is sup- 
posed to be diagonal, i.e., when equation 
(5) is treated as the equation for the ith 
good and written as (17). This error does 
not affect the estimates of the residuals if 
the omitted variables influence the de- 
pendent variables only through the in- 
cluded independent variables. However, if 
the omitted variables also have a direct 
impact on the dependent variables, then 
residuals on the average will be too large. 
The sign of the residual correlations may 
nevertheless remain unaffected. Our naive 
procedure has then the merit of exploiting 
the advantages (from the point of view of 
estimation) of the additivity assumption 
without loss of information as to possible 
substitution or complementary relation- 
ships. 

Third, it is clear that the true distur- 
bances of the estimating equations may 
contain components other than the influ- 
ence of the random shocks as defined in 
(34). One might think of a long list of er- 
rors, such as (further) specification errors, 
aggregation errors, observational errors, 
etc. But one might argue, also, that these 
errors are not contemporaneously corre- 
lated. 

Finally, it might be that the preceding 
arguments would be convincing only if the 
results obtained seem plausible. They do 
seem plausible, however. 

Once the residual correlation matrix 
(R) is available, a natural proceeding is to 
factorize it into principal components,’ to 
get a clearer picture of the possible group- 
ings of the commodities. As principal com- 
ponent analysis is becoming more and 
more familiar, it is sufficient to recall the 


1 Principal component analysis is preferred to (com- 
mon) factor analysis because the former analyzes the 
total variation and does not imply any a priori grouping. 
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essential steps of the computations (for 
further details, see Richard Stone). 

Consider a set of standardized (last step) 
residuals vg(#=1,...,%; t=1,...,T7). 
We wish to compute unobserved orthog- 
onal factors (principal components) best 
capable of linearly “explaining” the varia- 
tion of the x;. It is desired that each x; 
shall be as nearly as possible reproduced 
by fazı, where the coefficients f: are con- 
stants and 2, is the first principal compo- 
nent (varying through time). This amounts 
to finding n coefficients fz and T values 
Zu such that 


(43) = È (xit = fasnu)? 


is a minimum. Solving the minimizing 
equations one finds 


2 Juti 
xn, 


where A= } y (fa)? is the largest latent 
root of the correlation matrix of the x’s. 
The vector fı is the first of n orthogonal 
vectors to which correspond (orthogonal) 
principal components. The second princi- 
pal component corresponds to the second 
highest latent root Až of the correlation 
matrix, etc. As the sum of the latent roots 
equals the trace of R, the principal com- 
ponents exhaust the data. For standard- 
ized x’s the coefficients f are simple cor- 
relation coefficients between the x’s and 
the 2’s. Following standard psychometric 
terminology we shall call them “factor 
loadings.” The ratio of each A7 to n mea- 
sures the proportion of the total variation 
(the trace of R) accounted for by the cor- 
responding principal factor. If there is a 
grouping of the commodities, this is re- 
vealed by the fact that they have high 
correlations (f:;) with the same factor zj. 
We might have stopped the analysis 


(44) Zit 


here, the factorization of the residual cor- 
relation matrix giving a clear picture of 
the structure of preferences within groups 
of commodities. However, we thought it 
might be interesting to try to determine 
the relationships, if any, between the 
groups (i.e., principal components). Sup- 
pose all components are negatively cor- 
related with each other: this might indi- 
cate that the corresponding commodity 
groups are independent. The argument is 
intuitive, though, and should perhaps not 
be taken too seriously.? 

As principal components are orthogonal 
by construction, they have to be rotated 
in some way (to make them oblique) if one 
wants to analyze the correlation between 
them. Looking into a huge psychometric 
literature (see, e.g., H. H. Harman), we 
found that there are very many ways in- 
deed to rotate components. It was decided 
to use the so-called Biquartimin version 
of J. B. Carroll’s Oblimin program (see 
Harman, ch. 15), which had the advantage 
of being available and recommended by 
most factor analysts. Call Fı the matrix of 
factor loadings expressing the simple cor- 
relation between the «’s and their prin- 
cipal components. This program rotates 
F, and sets up the matrix of intercorrela- 
tions $, among the resulting oblique fac- 
tors. Needless to say that ®; can be fac- 
torized again into principal components, 
which can be rotated again, etc. The pro- 
cedure is continued until ® becomes a unit 
matrix.’ 


2Tf st=Ge is a vector of rotated components (at 
time t), E(ztzt’)=—#G[A“—(1/ry)qug, JG’. The cor- 
relations between components are thus seen to be 
weighted sums of all the (own and cross) substitution 
effects. 

3 It might be interesting to notice that these are the 
essential steps involved in the calculation of the “‘hier- 
archical factor solution” which is well known to psy- 
chometrists (see J. Schmid and J. M. Leiman). This 
solution gives an orthogonal picture of the successive 
higher-order factors, using a theorem on orthogonaliza- 
tion by L. R. Tucker. However, it has the disadvantage 
of analyzing only the common factor space. 
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TABLE 1—CoRRELATION Matrix (R), ELEVEN VARIABLES (LAst-STEP RESIDUALS) 











1 2 3 5 4 8 6 7 9 10 
1. Auto & Parts _ 1,0000 
2. Furniture Equipment —0.5920 1.0000 
3. Other Durables —0. 8558 0.5606 1.0000 
5. Clothing & Shoes —0.8163 0.3570 0.7203 1.0000 
4, Food & Beverage —0.3065 —0.2784 0.3172 0.3120 1.0000 
8. Housing —0.1329 0.3915 0.0292 0.2371 ~—0.4273 1.0000 
6. Gasoline & Oil 0.1844 —0.4630 —0.2185 0.0419 0.2495 —0.0362 1.0000 
7. Other Nondurables —0.2201 0.1731 0.0129 0.0309 0.0772 —0.0436 —0.1645 1.0000 
9. Household Operation 0.1040 0.0908 —0.0098 —0.1238 —0.2643 0.1052 0.2012 —0.0051 1.0000 
10, Transportation —0.0573 —0.1064 0.1550 —0.0401 0.1933 —0.2660 0.0422 —0.0960 0.1611 1.0000 
11, Other Services 0.0950 ~0.3358 —0.1329 —0.1553 —0.1865 —0.3779 —0.0518 ~0.2634 —0.3030 —0.2171 





IV. Empirical Results 
The United States 


The procedure outlined above was first 
applied to last step residuals obtained after 
fitting (17) to the eleven consumption 
series (in real terms per capita) published 
in the Survey of Current Business (for the 
years 1947-64) and iterating on A, the 
price for each commodity being the ratio 
of the implicit deflator for the commodity 
to the deflator for total consumption ex- 
penditure. 

As for the regression results, it may 
suffice here to report the excellent fitting 
obtained: all coefficients were highly sig- 
nificant, the R”s ranged from .81 to .99 
and autocorrelation was eliminated by the 
use of three-pass least squares. 

The analysis of the residual correlation 





matrix gives encouraging results (Table 1). 
First of all, we notice that the correla- 
tions between commodities are not all neg- 
ative, as would have been expected with 
an additive preference ordering. Almost 
one half (32 out of 55) are positive. 
Furthermore, looking at the matrix of 
factor loadings (Table 2) we find an inter- 
esting and clear-cut grouping. Four dur- 
able commodities (cars, furniture and 
household equipment, other durables, cloth- 
ing and shoes) are highly correlated with 
the first factor. It is worth noting that 
clothing, which is classified in the Survey of 
Current Business under nondurable goods, 
belongs here to the group of durables. The 
second factor corresponds to food and 
housing, the third picks up three services 
while the fourth and fifth correspond to 


TABLE 2—FIRST-ORDER Factor Loapines (F;), ELEVEN VARIABLES, U.S. Consumption DATA 








1 2 3 
Cumulative 
Percent of Trace 29.65 48.39 61.59 
1. Auto & Parts 0.9237 0.1972 0.1263 
2. Furniture & House- 
hold Equipment —0.7416 0.4966 —0.0673 
3. Other Durables —0.8860 —0.2216 —0.0214 
4, Food & Beverage —0.2244 —0.8178 0.2334 
5. Clothing & Shoes —0.8181 —0.2578 —0.1616 
6. Gasoline & Oil 0.2835 —0.4619 0.0699 
7. Other Nondurables —0.2217 0.0981 0.1868 
8. Housing —0.2909 0.6371 —0.0991 
9. Household Operation —0.0003 0.4680 0.5819 
10. Transportation 0.0400 —0.3006 0.6790 
11. Other Services 0.3473 —0.2310 —0.7079 

















4 5 6 7 8 
73.05 83.31 89.18 93.91 97.20 
0.0746 0.0022 0.0428 0.1591 0.0213 

—0.1196 0.0093 0.2191 0.0729 0.3388 
—0.1691 —0.2101 —0.0510 0.0171 0.1098 
0.0817 0.1966 —0.1221 0.3627 —0.0771 
0.2498 —0.1290 —0.1823 —0.1226 —0.1867 
0.7057 —0.0774 —0.0592 —0.3137 0.3033 
—0.1179 —0.8864 —0.0268 —0.3121 —0.0568 
0.5991 —0.1198 0.1141 —0.0141 —0.2815 
—0.1691 —0.2508 —0.5809 —0.0929 0.0263 
—0.2507 —0.3474 0.4220 —0.2588 —0.1316 
—0.4248 —0.1947 —0.1122 -—0.2665 —0.0664 
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gasoline and oil and other nondurables, re- 
spectively. 

What are the relationships within these 
five groups? After rearranging the correla- 
tion matrix we find indication (Table 1)— 
looking at the signs—that cars (1) are 
substitutes for all other durables (2, 3, 5) 
whereas furniture (2) is complementary to 
“other durables” (3) and clothing (5). 
“Food and beverages” (4) is negatively 
correlated with housing (8). In the last 
two columns, transportation (10) appears 
as a complement to household operation 
(9) and as a substitute to “other services” 
(11), with which household operation is 
also negatively correlated. All this seems 
quite plausible. 

As for the relationships between items 
belonging to different groups, we pinpoint 
complementarity between furniture (2) and 
housing (8), substitutability between fur- 
niture and household equipment (2) and 
gasoline and oil (6), and substitutability 
between housing services (8) and other 
services (11). 

These results seem to indicate that even 
the five groups are not independent. To 
obtain better information on this point, 
the five first factors of Table 2 were ro- 
tated. The matrix of intercorrelations (1) 
among the rotated factors is shown in 
Table 3 and is close to the unit matrix. 
Most of these correlations are nonnegative. 

Factorizing ®, gives the principal com- 
ponents in Table 4. The first takes the 
nondurables (food, housing, other) to- 
gether while the three following factors 


TABLE 3—Martrix OF INTERCORRELATIONS ($) 
AMONG FIRST-ORDER ROTATED FACTORS 











1 2 3 4 5 

1, Durables 1.0000 0.0088 0.0673 0.0659 0.1421 
2, Food & 

Housing 0.0088 1.0000 0.0699 —0.1886 0.1542 
3, Services 0.0673 0.0699 1.0000 —0.0129 0.0650 
4, Gas & Oil 0.0659 —0.1886 —0.0129 1.0000 0.0153 
5. Other 

Nondurables 0,1421 0.1542 0.0650 0.0153 1.0000 





Taste 4—SECOND-ORDER Factor Loapines (F2) 











1 2 3 4 5 
Cumulative 


Percent of Trace 25.68 48.95 68.00 85.11 100.00 


1. Durables —0.3455 —0.6311 —0.1327 —0.6692 —0.1303 
2. Food & 

Housing —0.6907 0.3664 ~0.1386 0.1405 —0.5914 
3. Services —0.4106 —0.1836 0.8856 0.0968 0.0630 
4. Gas & Oil 0.3635 —0.6938 —0.0091 0.4528 —0.4258 
5. Other 


Nondurables ~—0.6221 —0.3406 --0.3623 0.4164 0.4386 








correspond each to a first-order compo- 
nent. An oblique rotation? leads to ®, 
(Table 5) which is a unit matrix. It is 
impossible to rotate any further: the vari- 
ables are orthogonal. If anything, this im- 
plies that even a grouping of consumer 
expenditures into four groups is not likely 
to satisfy the additivity assumption. 


TABLE 5—MATRIX OF INTERCORRELATIONS (2) 
AMONG SECOND-ORDER ROTATED FACTORS 





1 2 3 4 
1. Nondurables 1.0000 —0.0471 0.0848 —0.0436 
2. Gas & Oil —0.0471 1.0000 ~0.0024 0.0644 
3. Services 0.0848 —0.0024 1.0000 —0,0024 
4, Durables —0.0436 0.0644 —0.0024 1.0000 


To test this interpretation, the eleven 
expenditures series were combined into 
four groups corresponding to our four 
(third-order) components. The correlation 
matrix of the residuals obtained after 
jointly estimating the dynamic demand 
equations (17) was factorized into princi- 
pal components. It was hoped that each 
item would have corresponded to a differ- 
ent component, but these hopes were not 
realized. However, of the six correlations, 

4It is readily admitted that an arbitrary element 
creeps in at the moment where only five out of the 
eleven columns of F,, and four out of the five columns 
of F, are rotated. The application of a test of signif- 
icance would have introduced some statistical rigor. It 
was decided not to apply such tests as they imply 
large samples and as their use in factor analysis is 
questionable anyway. Common sense seems to be the 
only criteria available in the present state of the art. 
And on this basis one could argue that the percent of 


variation left out is precisely the irrelevant part of the 
total variance. 
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only four were negative, which makes it 
difficult again to accept the hypothesis of 
additive preferences. 


The Durable Goods Group 


The analysis of substitution and com- 
plementarity relationships is not too fasci- 
nating when commodities are highly ag- 
gregated. But it becomes particularly in- 
teresting when specific types of goods can 
be recognized. We decided therefore to 
take a closer look at some of the eighty- 
four consumption series out of which the 
Survey of Current Business constructs the 
eleven series used above. 

It is an impossible task to jointly esti- 
mate eighty-four demand equations. Is one 
allowed to analyze a certain number of 
commodities and how does one proceed? 
Some theorizing is required at this point. 

A useful theoretical framework is pro- 
vided by Robert Strotz’s two-stage max- 
imization hypothesis, according to which 
households proceed in two steps, the first 
being an allocation of income among 
broad commodity groups corresponding. to 
branches of the utility function, the second 
step implying the optimal spending of each 
budget allotment in its branch, with no 
further reference to purchases in other 
branches.’ 

In his 1957 article, Strotz defined the 
utility functions as being weakly separable. 
William Gorman tried to show—and Strotz 
(1959) subsequently agreed with this— 
that the two-stage procedure has to be 
based, for three or more branches, on a 
strongly separable, i.e., additive, -utility 
function. Recently, however, Charles Black- 
orby, George Lady, David Nissen and 
R. Robert Russell made it clear that the 
Strotz-Gorman conditions refer only to 
the existence of group price indices and 


5 For a review of the literature on this subject, see 
H. A. John Green. 


showed that the budgeting procedure de- 
scribed by Strotz is consistent if, and only 
if, the utility function is weakly separable. 

The empirical results of the previous 
subsection are in keeping with this new 
formulation of the hypothesis, as no evi- 
dence pointing towards strong separability 
could be found. We felt justified, therefore, 
to proceed on the assumption that house- 
holds allocate income among broad groups 
and maximize a quadratic “branch” util- 
ity function as defined in (1), given a 
budget constraint equal to total expendi- 
tures in a particular group, where q, $, and 
p are now (mx1) vectors, m being the 
number of items in the group. 

On a first trial, we analyzed some of the 
groups as given in the Survey, in particular 
the groups “transportation,” “recreation,” 
“financial services.” The results were com- 
pletely implausible for those groups which 
included a mixture of durables, nondura- 
bles and services. 

We then decided to take the results of 
the multistage factor analysis more seri- 
ously and to admit an allocation of income 
among the final four groups. The analysis 
of the group “durables,” including twelve 
items, is reported here and is very en- 
couraging indeed.® 

The residual correlation matrix (Table 
6) indicates the following complementary 
pairs (limiting ourself to correlations 
higher than .6): clothing (2) and jewelry 
(3), clothing (2) and semi-durable house 
furnishing (8), jewelry (3) and furniture 
(4), jewelry (3) and toys, sports equipment, 
boats, etc. (11). As substitutes we have: 
clothing (2) and cars (9), jewelry (3) and 
cars (9), household appliances (5) and cars 
(9), semi-durable house furnishing (7) and 
toys, sports equipment, boats, etc. (11). 

A principal component analysis (Table 
7) isolates a first subbranch including 


€ All slope coefficients are significant and have the 
right sign, the R®’s ranging from .79 to .97. 
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TABLE 6—CORRELATION MATRIX (R), BRANCH “Durante Goons” (1947-64)* 

















2 3 4 5 8 9 6 7 11 1 10 12 
2. 1.0000 
3 0.6023 1.0000 
4 0.4087 0.6581 1.0000 
5, 0.4163 0.3737 0.3798 1.0000 
8. 0.7847 0.3865 0.3086 0.3004 1.0000 
9, —0.7127 —0,6251 —0.5611 -0.6402 —0.7901 1.0000 
6. —0.0532 —0.0428 0.2096 0.5983 0.1461 —0.4333 1.0000 
T, —0,1570 —0.1065 0.2323 0.2906 0.1467 —0.3548 0.5414 1.9000 
u 0.5500 0.6620 0.3469 0,2527 0.2130 —0.2737 —0.13€2 —0.6761 1.0000 
L —0. 3247 0.0153 —0.1423 —0.0662 —0.3636 0.0745 —0.0313 0.0369 —0, 2472 1.0000 
10. 0.0721 0.2160 0.1966 —0,0344 0.0344 —0.3336 0.2429 —0.0246 0.2789 —0.2231 1.0000 
12. 0.1716 0.1225 —0.0291 0.3559 0.1789 —0.4050 0.0407 0.4213 —0.1652 —0.0500 —0.0035 1 .0000 











® Categories are identified in Table 7. 


clothing, jewelry, furniture, household ap- 
pliances, semi-durable house furnishing 
and cars. A second group includes china, 
other durable house furnishing and toys, 
sports equipment, etc. Shoes, tires and 
auto parts form a third group, while radio 
and TV receivers stay apart. As seen in 
Tables 8 and 9, higher order F matrices 
lead to a distinction between what may 
be called “basic” durables and luxuries. 





Food in the United Kingdom 


The U.S. series do not give any detail 
on food expenditures. We therefore turned 
to the ten Blue Book series for the United 
Kingdom, imposing a budget constraint 
equal to total expenditure on food.” With 


1 The slope coefficients are not significantly different 
from zero for bread and fish. The R?’s are the following: 
.17 for fish, .41 for oils, .65 for sugar, and higher than 
.84 for all other goods. 


TABLE 7—Frirst-OrDER Factor Loapines (F1) OBTAINED BY FACTORIZING 
THE BRANCH “DuraBLe Goons” (1947-64) 





1 2 3 4 5 
Cumulative Percent of Trace 35.43 55.82 68.24 77.04 84.40 
1. Shoes & other footwear 0.2556 —0.1514 —0.6558 —0.4765 —0.1534 
2. Clothing, including 
luggage —0.8221 0.3117 0.2911 —0.1108 0.1165 
3. Jewelry and watches —0.7618 0.3375 0.2351 —0.2006 —0.2638 
4, Furniture —0.6823 0.0218 —0.2491 0.2060 —0.1926 
5. Kitchen and other HH 
appliances —0.6777 —0.3549 —0.0367 0.1672 —0.4539 
6. China, glassware, 
tableware & utensils —0.3337 —0.6514 —0.2912 0.5186 0.0566 
7. Other durable house 
furnishing —0.1606 —0.9159 0.0343 —0.0180 0.0403 
8. Semi-durable house 
furnishing —0.7482 —0.0073 0.4012 —0.0324 0.4087 
9. New cars & net purchases 
of used cars 0.9355 0.2407 0.0522 0.1382 —0.1566 
10. Tires, tubes, accessories 
& parts —0.2578 0.0494 —0.7102 —0.1092 0.5469 
11. Wheel goods, durable 
toys, sports equipment 
boats & pleasure aircr. —0.5263 0.7455 —0.1719 0.1266 —0.1376 
12. Radio & TV receivers; 
records & musical 
instruments —0.2997 —0.4552 0.2700 —0.6235 —0.1376 
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TABLE 8—SECOND-ORDER Factor Loaprncs (Fo) 
Brancu DURABLE Goops 
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TABLE 9—THIRD-ORDER Factor Loapines (Fa) 
BRANCH DURABLE Goons 








1 2 3 4 


Cumulative Percent 


of Trace Sut 


60.05 83.92 100.00 


1, Clothing, furniture, 
cars, etc. 

2. China, other house 
furnishing, sports 
equipment, etc. 

3. Shoes & tires 

4, Radio & TV records 
& musical instruments 


—0.3360 —0.6934 —0.5587 —0.3069 


—0.7028 —0.3968 
0.4233 —0.5534 


0.3527 0.4735 
0.6546 —0.2933 
—0, 7243 


0.3733 0.2995 —0.4886 





only nine observations and a budget con- 
straint limited to what is but a sub-group 
of the branch “nondurables,” the grouping 
should not be expected to be too clear-cut. 

The reader may judge the results 
(Tables 10 and 11) for himself. We find 
them surprisingly good: meat and fish 
come out as substitutes, fish and oils as 
complements, fish and fruit as unrelated, 
bread and potatoes as substitutes, etc. 
High elasticity goods stand together 
against basic food. Finally, this distinction 
into high and low elasticity goods is con- 
firmed by the second-order factor loadings 
(Table 11). 


V. Conclusions 


Starting from Houthakker and Taylor’s 
system of dynamic demand equations, de- 
rived from a generalized additive quadratic 





Cumulative Percent 38.97 72.97 100.00 
of Trace 
1. China, etc. & 
radio, etc. 0.0846 0.9552 0.2837 
2. Clothing, 
furniture, ete. —0.7511 0.2811 —0.5974 
3. Shoes & tires —0.7733 —0.1685 0.6113 





utility function, we have shown that under 
certain not too restrictive assumptions the 
residual correlations give valuable infor- 
mation on the (total) cross substitution 
effects. In particular, the signs of the cor- 
relations turn out to be the opposite of 
those of the substitution effects. 

The residual correlations of a complete 
system of eleven demand equations for 
the United States are such that the hy- 
pothesis of additive preferences cannot be 
accepted at this level of aggregation. A 
higher-order factor analysis seems to sug- 
gest that this hypothesis remains unrealis- 
tic at higher levels of aggregation as well. 

Plausible substitution and complemen- 
tarity relationships between the eleven 
aggregates are detected. On the basis of 
the two-stage maximization hypothesis, 
an attempt is also made to measure these 
relationships between more disaggregated 
commodities within the group “durables” 


TABLE 10—First-Orper Factor Loapincs (F1), 10 VARIABLES, 
Foon IN THE UNITED KINGDOM 














1 2 3 4 5 
Cumulative Percent 34 77 60.50 76.52 85.76 93.26 
of Trace 

1. Bread —0.3993 —0. 6247 —0.3147 —0. 5674 —0.0933 
2. Meat —0.9077 0.0038 0.2031 —0.0912 0.0070 
3. Fish 0.7716 0.4148 —0,0384 —0,4121 0.9950 
4. Oils 0.6393 —0.2922 —0.4277 —0.0481 0.4692 
5. Sugar & preserves —0.0197 —0.8353 - 0.3583 0. 1029 0.2704 
6. Dairy —0.5075 0.2929 0.6054 0.0725 0.3436 
7. Fruit 0.5589 —0. 5228 0.1706 0.3203 —C.4980 
8. Potatoes —0.0068 0.8149 —0.3866 0.3805 0.0886 
9. Beverages 0.2775 0.6850 0.4896 —0.3971 —0. 2064 
10. Other —0.7336 0.1907 —0. 6033 —0.0161 —0.1476 
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TABLE 11—Seconp-Orper Factor Loapines (Fo), 
FOOD IN THE UNITED KINGDOM 














1 2 3 
Cumulative Percent 38.61 75.13 100.00 
of Trace 
Meat, fish, etc. 0.8425 0.0633 0.5350 
Bread, sugar, etc. 9.5350 —0.6904 —0.4869 
Dairy —0.4030 —0.7841 0.4719 





` {for the United States) and within the 
group “food” for the United Kingdom. 
The empirical results are surprisingly good. 
Given the (apparently insurmountable) 
difficulty of estimating complete systems 
of demand equations without the assump- 
tion of additive preferences, and the result- 
ing loss of information on cross-relation- 
ships,® it is concluded that the analysis of 
the residual variation around demand 
equations derived from an additive qua- 
dratic utility function provides an interest- 
ing and rewarding approach to the empirical 
analysis of substitution and complemen- 
tarity relationships. 
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Debt in the Consumer Portfolio: 
Evidence from a Panel Study 


By Witttam C. DUNKELBERG AND FRANK P. STAFFORD* 


Consumer behavior is frequently de- 
scribed in the context of a general port- 
folio model which specifies equilibrium 
levels of consumer assets and liabilities. 
The principal arguments in the demand 
functions for various consumer assets are 
long-run factors such as normal income 
and its growth over time and a vector of 
yields (or relative prices) on consumer 
assets. For a given set of equilibrium con- 
ditions, the concern then is with the rate of 
adjustment toward equilibrium for any ob- 
served disequilibrium in the portfolio. 
Such stock adjustment models, however, 
are rarely subjected to empirical testing at 
the micro-economic level due to the lack 
of conformable data (in this case, a com- 
plete reinterview panel measuring “stocks” 
of assets and liabilities at two points in 
time). 

This paper presents the empirical results 
of a study of the use of consumer debt in 
the framework of a stock adjustment 
model of behavior. Data are from a two- 
year reinterview panel (begun in 1967) 
financed by the Ford Foundation and 
conducted by the Survey Research Center, 
University of Michigan, under the super- 
vision of the authors and other staff mem- 
bers at the Center. The model permits 

* Assistant professor of business economics, Graduate 
School of Business, Stanford University and assistant 
professor of economics, University of Michigan, re- 
spectively. We would like to thank members of the 
Microeconomic Research and Public Policy Seminar at 
Stanford, the Money Seminar at Michigan, and the 
referee for helpful comments. An earlier version of this 
paper was presented at the Econometric Society Meet- 
ings in December 1969. 


1 The panel was a national reinterview sample of 1,921 
U.S. households excluding households with family heads 
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estimates of the direct impact of the stock 
of debt on net changes in instalment lia- 
bilities (new borrowing less repayments) 
as well as the indirect impacts of disequi- 
libria in stocks of liquid assets and con- 
sumer durable goods (the value of cars and 
household durables owned). The effects of 
the maturity composition of instalment 
obligations and the labor force participa- 
tion of other family members relative to 
expected levels are also included in the 
analysis. The model is based on the find- 
ings presented by Harold Watts and James 
Tobin and entails a “... ‘general dis- 
equilibrium’ framework for the dynamics 
of adjustment to a ‘general equilibrium’ 
system” (p. 106). 


I. The Model 


The general stock adjustment model 
can be specified as follows: 


Ei = dio + > iS; = Sj) +e; 


j=1 
where 


E;= increment to the ith stock 

aij=direct (i=j) and cross (ij) ad- 
justment coefficients 

S;'=the desired value of the jth stock 

S;= the actual value of the th stock 


The complete model contains as many 
equations as stocks (mn). 

The relationship to be estimated in this 
paper is as follows: 





over sixty years of age. Whenever applicable, actual 
dollar amounts were ascertained and not interval 
bracket values. 
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AD = Qo + a,(D* = D) 


+ a(H* — H) 
0) + a3;(A* — A) 
+a) -G),) 
+ a,(W* — Wa) +h 
where 


AD = net change in instalment credit 
during the year (extensions— 
repayments) 

D*= predicted equilibrium level of 
instalment debt 

H*= predicted equilibrium level of 
household durables (including 
automobiles) 

A*= predicted equilibrium level of 
liquid assets defined to in- 
clude savings bonds, checking 
accounts, and savings ac- 
counts 

(P/Y)*= predicted equilibrium level of 
the ratio of annual debt pay- 
ments to income 

W*= predicted level of wife’s (and 
other’s) labor earnings 


The subscript — 1 denotes initial values of 
the variables. 

Generally speaking, the use of instal- 
ment credit provides a means for the con- 
sumer to adjust expenditures so that con- 
sumption is smoothed over time and does 
not become dependent on the more un- 
even flows of resources (see Irving Fisher, 
James Tobin, Milton Friedman, Watts 
and Tobin). Borrowing from income flows 
over the near term is particularly common 
for younger families who are in the process 
of accumulating an inventory of household 
durables. These families will use credit 
even at a relatively high cost because the 
expected rate of return from investing in 
certain household durables is very high 


(see Stafford and Dunkelberg for a dis- 
cussion of costs of credit).? 

In addition to borrowing for household 
durables, consumers can use credit to pay 
for training. Various studies have shown 
that increments to human wealth through 
training are widespread phenomena and 
that younger families are particularly 
likely to engage in training and incur debt 
in the process (see Gary Becker, John 
Johnstone and Ramon Rivera, Jacob 
Mincer (1962)). The borrowing for train- 
ing need not be direct since financing the 
purchase of durables will free cash for such 
alternative uses. 

Although families do borrow to help 
achieve their particular consumption (and 
investment) objectives, the borrowing 
process is not the sole means for doing so, 
and, in part, equilibrium is achieved 
through short-run adjustments in the 
work-leisure balance of the household. 
Arnold Zellner has argued that “... the 
actual leisure-work balance may be differ- 
ent from that desired by the household 
and this would prompt a change in the ex- 
tent of labor force participation. Even 
more important, however, in influencing 
the labor force participation may be de- 
viations of actual stocks from desired 
levels, particularly as regards durable 
goods and debt” (1960, p. 489, fn. 5). This 
kind of short-run adjustment in the wife’s 
participation would be an alternative to 
increased borrowing, particularly if the 
family has already gone into debt and is 
facing high marginal borrowing costs. In 
the literature on secondary earners (see 
Glen Cain and Mincer (1960)), the desire 
of the family to stabilize consumption is 
a motivating factor which operates to in- 
crease the short-run supply of labor by the 


2 The annual rate of return to owners of an automatic 
washer and dryer has been estimated to range from 1 to 
27 percent, depending primarily on the number of 
children in the family. See James Poapst and William 
Waters. 
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wife, although local labor market demand 
conditions may have the opposite effect 
in that the demand for the husband and 
wife’s services are similarly affected over 
the cycle. 

In a study of the permanent income 
hypothesis by Robert Holbrook and Staf- 
ford, analysis of panel data revealed that 
there is in fact a negative correlation be- 
tween “unexpected” short-run changes in 
the husband’s earnings and short-run 
changes in the wife’s (and others’) earn- 
ings. Moreover, the association between 
short-run changes in the husband’s and 
wife’s earnings was somewhat greater for 
families with heads under 45 years of age 
than for families with heads over 45.3 This 
stronger correlation can serve as a measure 
of the extent to which variations in the 
labor supply of secondary earners are used 
as an alternative to variations in borrow- 
ing and in liquid assets. For younger fami- 
lies with small children who have a more 
limited financial portfolio, adjustments in 
the short-run work-leisure balance, par- 
ticularly by the wife, are a more important 
means of stabilizing family welfare over 
time, even though the presence of small 
children operates to limit this means of 
adjustment. 

The fact that consumers hold both debt 
and liquid assets when they could pre- 
sumably retire their debt at the expense of 
reduced liquid assets is a well recognized 
phenomenon. This implies that consumers 
do view the existence of such assets as a 
means of producing utility, a form of 
consumption. This choice is described in 
more general terms as “liquidity prefer- 
ence,” or the “demand for money.” As 
Tobin has argued, 


3 The correlations of short-run changes in husband’s 
and wife’s income components by various age and educa- 
tion subgroups are not reported in the paper and are as 
follows (1959-1960): under 45, less than high school 
education, —.43; under 45, high school education or 
greater, —.17; over 45, less than high school education, 
—.09; over 45, over high school education or more, 
—.14. 


There are minimal requirements of 
gross liquid asset holdings. ... These 
requirements may make it worthwhile to 
incur the cost of simultaneous holding 
of liquid assets and debt... since the 
household’s income could stand as a 
measure of the scale of transactions and 
contingencies for which liquidity is re- 
quired, this optimum could be expressed 
as a proportion of income... . House- 
holds who have to borrow to obtain 
liquidity would settle for less gross 
liquidity than wealthier spending units. 
In this context, credit allows for the 
payment of unexpected and/or indivis- 
ible expenditures to be spread out over 
a time, easing the impact on the exist- 
ing stock of liquid assets. [p. 533] 


Based on these general considerations, 
the desired level of earnings of the wife, 
W*, and the optimum ratio of annual debt 
payment commitments to disposable in- 
come, (P/Y)*, were included with the 
more conventionally used stocks of dur- 
ables, H*, debt, D*, and liquid assets, A*. 
House value and mortgage debt were ex- 
cluded from the analysis since such stocks 
have a much longer adjustment period 
and therefore are less a part of the shorter 
run portfolio adjustment process. 

Operationally, the desired or equilibrium 
level of each stock is its expected value as 
determined by its empirical relationship 
to a set of exogenous variables. Underly- 
ing this approach is the assumption that 
the panel members are on average in 
equilibrium at a particular point in time, 
and that properly conditioned means 
yield estimates of the equilibrium values. 
Since there are lags in the adjustment pro- 
cesses, it is more likely that consumers will 
be systematically above or below equi- 
librium levels. For example, in periods of 
rapidly rising interest rates, observed con- 
sumer stocks of debt may be too high rela- 
tive to equilibrium levels (since the process 
of debt reduction takes time). Using ob- 
served levels of debt to estimate desired or 
equilibrium levels will likely lead to syste- 
matic overstatements of the desired port- 


> 
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folio levels and an understatement of the 
disequilibrium. l 

An alternative approach which avoids 
this difficulty is to assume a particular 
form of the adjustment process (for ex- 
ample, a first-order difference equation 
with proportional adjustment), estimate 
the adjustment parameters based on ob- 
servations on the change in each stock and 
then infer the equilibrium values from the 
solution of the equations. This approach 
has the disadvantage of restricting the 
nature of adjustment process. One objec- 
tive of our work was to test for nonlineari- 
ties in the adjustment process (there may 
be limitations on the rate of adjustment of 
extreme disequilibria). A priori specifica- 
tion of the exact form of the adjustment 
process precludes this possibility and 
focuses on the equilibrium values them- 
selves, rathe: than the adjustment process. 

The equ'librium values of the stocks 
were specifi zd as follows: 


(2) D* = d(Y* X, X: Xs) 
(3) H* = hc y* X3 X4 Xs) 
(4) A* = a(Yy* Xi Xe X3) 


P\* 
(5) (5) = p(Y* Xı Xə Xs) 


(6) * = w(X_ Xı Xs Xo Xv Xu) 


Normal income was estimated as fol- 
lows: 


(7) Y* = y(Xie Xn Xu X15) ` 
where 


D*= the desired level of instalment 
debt 

H*= the desired value of the stock 
of durables 

A*=the desired level of liquid as- 
sets (savings accounts, bonds, 
and checking accounts) 

(P/Y)*=the optimum size of total 

monthly debt payments rela- 


tive to disposable income 

W*=the desired level of the wife’s 
earnings 

Y*= normal income 

X1=1 if a farmer, 0 otherwise 

X=1 if the respondent reports 
large monthly income varia- 
tions, 0 otherwise 

3==family life cycle (see detail in 
Table 1) 
a= 1 if owns a home, 0 otherwise 

X;= 1 if rents furnished, 0 otherwise 

X= age of the wife 

X= education of the wife 

Xs= city size of residence 

‘Xg=age of the youngest child 

X1o= number of children 

Xu= hourly wage of the head 

X= age of the family head 

X13= education of the family head 

Xu= occupation of the family head 

X13= house value or monthly rent 
(see Tables 1 and 2 for a de- 
scription of the forms of these 
variables) 


Equations (2) to (6) were estimated by 
regressing observed values of the stock 
variables at the beginning of the period 
on the initial values of the predictors (the 
results are presented in Tables 1 and 2). 
Residuals, then measure the disequilibria 
specified in the central equation (1). These 
disequilibria were then used to predict net 
changes in outstanding credit obligations 
during the next twelve months (AD). 

Normal income, Y*, is the prime deter- 
minant of all equilibrium values of stocks, 
and relative prices are assumed to be the 
same for all consumers. The arguments 
for such a specification are spelled out by 


4 As Mincer has pointed out (1963), this is not strictly 
correct, Although it is reasonable to assume that market 
prices do not vary systematically in cross sections, full 
prices of goods, meaning market prices plus opportunity 
costs of time used in consuming goods will vary sys- 
tematically by, say, income class. For our purpose biased 
income elasticities are less important than the need for 
income to predict desired levels of stocks. 
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Zellner. Normal income functions were 
estimated separately for home owners 
and for renters by regressing total family 
income on a conventional set of char- 
acteristic variables and on house value or 
monthly rent, respectively. The values 
predicted by the equation were then trans- 
formed to interval values to allow.for non- 
linearities (see Table 1 for a description of 
the form of normal income). 

The desired level of instalment debt, 
D*, and the optimum annual payment- 
income ratio, (P/Y)*, in equations (2) and 
(5) depend on longer run income, varia- 
tions in income, and on family life cycle 
(a composite of age, marital status, age 
and presence of children and labor force 
status). The level of instalment debt 
and. the size of monthly payments are 
different aspects of a family’s commit- 
ment to time purchases. There will be an 
increasing burden on liquidity as the level 
of payments relative to income increases 
(see John Lansing, E. Scott Maynes, and 
Mordechai Kreinin). Thus, in any oné 
year, even though extensions of credit may 
be relatively low, extensions in subsequent 
periods may be lower than expected if the 
maturity composition of the current stock 
of debt is relatively short (high monthly 
payments). The payments mechanism also 
increases the sensitivity of spending to 
actual or expected income changes. Ex- 
penditures can be increased by a multiple 
of the increase in debt payments that new 
income will support.® 

The expected size of the stock of liquid 
assets, A*, as specified by equation (4) de- 
pends primarily on normal income, a 
measure of the scale of transactions and 
contingencies for which such assets are 
required. Families whose incomes vary 
from month to month would desire larger 
equilibrium levels of liquid assets. The 


5 The expansion of consumer demand in 1955 is at- 
tributed in part to changes in credit terms. 

§ For an “inventory” type model as it applies to firms, 
see Merton Miller and Daniel Orr. 


size of this stock will vary over the family 
life cycle as needs for liquidity, income, 
and the composition of total assets (liquid 
and non-liquid) change. 

Household durables stocks, H*, were de- 
fined to include the market value of auto- 
mobiles, televisions, refrigerators, stoves, 
and washing machines owned. The ex- 
pected value of this stock was specified to 
depend on normal income, home owner- 
ship, family life cycle, and for renters, 
whether or not the dwelling unit is fur- 
nished. Renters of furnished dwelling units 
would be expected to have smaller desired 
stocks since they‘are contracting for a 
major part of their durables consumption 
and this is reflected in their rent payments. 

A household’s short-run adjustment re- 
sponse also depends on the actual and de- 
sired work-leisure balance of the house- 
hold. This study focuses on the wife’s 
labor force participation. The expected 
level of earnings from her employment 
(equation (6)) is dependent on her inven- 
tory of human capital (approximated by 
her age and education), labor market op- 
portunities (approximated by the degree of 
urbanization of her area of residence), her 
alternative productivity in the household 
(age and number of children), and the 
earning potential of her husband (hourly 
wage). Since a substantial amount of the 
variation in the husband’s earnings is due 
to variations in hours, his hourly wage was 
used as a measure of earning potential. 


II. Empirical Results 
Equilibrium Levels of Selected “Stocks” 


The estimation of the desired levels of 
the stocks described in equations (2)-(6) 
is shown in Tables 1 and 2. Dummy vari- 
able coefficients were estimated under the 
constraint that their sum, weighted by the 
size of each class, equals zero for each 
predictor. This yields the mean value of 
the dependent variable as the regression 
constant term and provides a coefficient 
for each class of each predictor. The few 
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TABLE 1—PREDICTED LEVELS OF HOUSEHOLD INVENTORIES AND THE DEBT PAYMENT TO INCOME RATIO 




















Dependent Variables 
a PCT. (2) (3) (4) (5) 
Independent Variables DIST. Autos & Other Debt Payment 
Instalment Consumer Liquid to Income 
Debt Durables Assets Ratio 
Constant Term $813 $2071 $2544 8 percent 
(1238) (1351) (7852) (10 percent) 
Normal Income* 
Under $4,000 8.4 —S4 (93) —753 (81) —2318 (581) 3.3 (.7) 
$4,000-6,999 25.2 —%5 (54)  —517 (47) —1567 (335) 1.9 (.4) 
$7,000-9,999 36.3 76 (45) 31 (39) —535 (280) 1.0 (.3) 
$10 ,000-14,999 20.8 30 (59) 392 (51) 2144 (369) —2.0 (.5) 
$15,000 or more 9.3 —110 (95) 1094 (83) 3650 (595) —4.1 (.7) 
Family Age and Composition? 
Under Age 45 
Unmarried, no children 4.8 —289(123) —346 (169) 374 (768) —1.5 (.9) 
Married, no children 6.8 100 (104) 388 (90) 504 (647) 0.7 (.8) 
Married, youngest child under 6 28.5 217 (51) —16 (44) —794 (316) 2.1 (.4) 
Married, youngest child over 6 14.4 179 (71) 116 (61) —794 (444) 0.9 (.5) 


Age 45 or Older 


Married, children present 

Married, no children, head in labor force 
Married, no children, head retired 
Unmarried, no children, head in labor force 
Unmarried, no children, head retired 


78 (65) 96 (56) —205 (402) —0.2 (.5) 
—208 (71) 254 (62) 1226 (444) —2.1 (.5) 
—252 (275) —399 (238) 4393 (1715) —0.4 (2.1) 
—586 (116) —663 (100) 2033 (723) —4.2 (.9) 
—665 (282)  —848 (244) 298 (1755) —0.9 (2.1) 


a 
Roem 
OPO, MN 











Any Age 

Unmarried, has children 6.3 —337 (109) —429 (107) —153 (676) —0.8 (.8) 
Whether Farmer 

Farmer - 4.0  —562 (136) 1401 (85) —5.1 (1.0) 

Not a farmer 96.0 23 (27) —58 (17) 0.2 (.2) 
Whether Income Varies from Month to Month 

Varies 18.7 60 (63) —267 (390) 0.7 (.5) 

Does not vary 81.3 —14 (30) 61 (1487) —0.2 (.2) 
Housing Status 

Renter 29.3 —-23 (67) 

Owner 70.7 10 (28) 
Whether Apartment Furnished 

Rents furnished 3.9 —234 (118) 

Owns or unfurnished 96.1 10 (24) 
R (adjusted) .211 .490 .247 274 








a F test for this set of variables significant at 1 percent level in equations (3), (4), (5). 
b F test for this set of variables significant at 1 percent level in equations (2), (3), (4), (5). 
Note: Standard errors in parentheses. 
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variables that could be represented in 
continuous form (such as normal income) 
were used in categorical form for ease. of 
estimation and to allow for non-linear re- 
lationships. 

The desired level of instalment credit 
bears a non-linear relationship to normal 
or permanent income as estimated by 
equation (2). In addition to the effect of 
income, the presence of young children 
was associated with increased levels of in- 
stalment credit. Farm families were found 
to have lower levels of instalment credit 
as expected. Presumably this lower level 
for farmers is related to the irregular pat- 
tern of farm income during the year and to 
the resulting difficulty in meeting regular 
payments. In an attempt to extend the 
measurement of income variability, re- 
spondents were asked if their income 
varied from month to month. Income vari- 
ation as measured by the response to this 
question had only a minor relation to 
predicted levels of instalment credit. 

The effect of normal income is the most 
pronounced for predicting the household’s 
durable inventory. This finding is con- 
sistent with previous work on durables 
(see Gregory Chow) in which normal in- 
come is used to explain the consumption 
of durable goods.’ In addition to normal 
income, a family’s age and structure, X3, 
has a bearing on desired durable inven- 
tories. The impact of these variables on 
long-run income is included in Y* but the 
desired path of the level of durables con- 
sumption (and all consumption for that 
matter) varies as a function of family 
structure quite apart from normal income 
(see Martin David). This is because both 
the permanent income and life cycle hypo- 


1 Taking the midpoint of the $4,000-6,999 bracket as 
$5,500 and taking the midpoint of the $10,000-14,999 
bracket as $12,500 and taking predicted inventory val- 
ues of $1,550 and $2,460, we have an approximate arc 
elasticity over this range of 1.7 which compares favor- 
ably with the range estimates by Chow of 1.4 to 2.0 for 
automobiles. 


theses of consumption do not account for 
expected changes in family size over time, 
or changes in the composition of consump- 
tion which alter spending patterns. Even 
though a single individual may have a low 
current income relative to his income ex- 
pected in the near future, he also expects 
to have increased family obligations which 
will tend to reduce per capita income. In 
this regard it is not surprising that younger 
unmarried individuals, desiring to smooth 
per capita consumption over time, con- 
sume less household durables at a given 
level of normal income (see Stafford). 

In previous research there has often 
been an owner-renter distinction and we 
have followed this precedent only insofar 
as the owner-renter distinction has an 
informational value in assigning normal 
income. Once desired levels of the con- 
sumer portfolio were specified, we did not 
hypothesize any great difference in the 
overall adjustment process at least with 
regard to instalment credit. 

The level of liquid assets, defined as the 
sum of checking and savings accounts 
and savings bonds, was most highly de- 
pendent on normal income. Taking the 
midpoint of the $4,000-6,999 normal in- 
come bracket as $5,500 with its corre- 
sponding predicted liquid asset level of 
$977 ($2,544-1,567) and the midpoint of 
the $10,000-14,999 normal income bracket 
as $12,500 with its corresponding pre- 
dicted liquid asset level of $4,688 ($2,544 
+2,144), the arc income elasticity of 
liquid assets over this range can be calcu- 
lated. The resulting estimate is about 1.7. 
While this estimate is rather imprecise, it 
indicates that the income elasticity of 
liquid asset holdings is quite high as mea- 
sured by our regression coefficients. 

In addition to income effects, one can 
also observe the effects of family composi- 
tion on liquid assets. The pattern of liquid 
asset change can be summarized as fol- 
lows: liquid assets are built up by single 
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TABLE 2—PREDICTED LEVELS OF THE WIFE’s EARNINGS (6) 











‘ PCT, Coefficient 
Independent Variables DIST. (Std. Error) 
Age of Wife 
Under 25 9.5 $258 (151) 
25-34 28.9 281 (87) 
35-44 29.5 170 (86) 
45-54 25.2 —350 (93) 
55 or older 6. —970 (177) 
Education® 
0-5 grades 2.5 —910 (308) 
6-8 grades 10.8 —422 (142) 
9-11 grades 20.1 —430 (104) 
12 grades 34.3 —159 (80) 
High School plus training 13.5 382 (128) 
College, no degree 10.8 123 (142) 
College, B.A. 7.2 1345 (174) 
College, advanced degree 0.7 6660 (560) 
City Size 
Central cities, 12 largest 9.5 169 (152) 
Cities 50,000 or over 
except 12 largest 18.6 145 (109) 
Urban places 10,000-49,999 18.6 150 (108) 
Urban places 2,500-9,999 23.4 —12 (97) 
Rural, in an SMSA arez 5.8 47 (194) 
Rural, not in an SMSA area 23.7 —319 (96) 
Not ascertained 0.4 1207 (770) 


Constant term=$1422 R (adjusted) =.417 








: PCT. Coefficient 
Independent Variables DIST. (Std. Error) 
Number of Children Under 18 
None 26.4 337 (91) 
One 23.8 64 (96) 
Two 21.8 —123 (100) 
Three 14.2 —247 (124) 
Four 7.0 -335 (178) 
Five or more 6.9 —272 (179) 
Age of Youngest Child 
Less than 2 years 12.5  —816 (132) 
2-2.9 years 6.4 —549 (185) 
3-3.9 5.6 — 562 (197) 
4-4.9 6.0 —505 (191) 
5-5.9 5.3 —316 (203) 
6-8.9 11.9 — 144 (136) 
9-13.9 16.7 21 (114) 
14-18 9.2 717 (157) 
No children under 18 26.4 637 (91) 
Hourly Wage of the Head 
Did not work 13.1 —248 (129) 
$0.50-0.99 3.0 251 (268) 
$1.00-1.49 4.2 222 (215) 
$1.50-1.99 6.7 238 (181) 
$2.00-2.49 8.0 516 (165) 
$2.50-2.99 10.5 382 (144) 
$3 .00-3.49 14.3 —49 (124) 
$3. 50-4.49 19.8 —14 (105) 
$4. 50-5.99 12.8 —186 (131) 
$6.00-9.99 7.6 — 526 (170) 


l; 





s F-test for this set of variables significant at the 1 percent level. 


Note: Standard errors in parentheses. 


individuals and young marrieds with no 
children and decrease as young children 
appear and consumption needs rise, and 
then increase once again as the children 
grow older and prior to retirement. The 
effect of monthly income variation is op- 
posite to what one might expect from in- 
ventory type models of the demand for 
money. However, it is of very small 
magnitude (statistically insignificant) and 
another measure of income variability, the 
farm-nonfarm occupation variable does 
have the expected sign and is of substan- 
tial magnitude.® 

8 One problem with farm assets is the extent to which 
they finance business rather than personal transactions. 


The equilibrium debt payment-to-in- 
come ratios are inversely related to normal 
income, suggesting that the average level 
of monthly payments rises less than pro- 
portionately as one goes up the income 
scale. In all other respects, payment to 
income ratios vary in the same way as does 
the level of instalment credit. _ 

The predictive equation for the wife’s 
earnings (Table 2) correspondents to a 
well-developed literature on the labor force 
participation of the wife. Basically, her 
potential market productivity as measured 
by her education and location of residence 
is positively related to her earnings while 
the value of her alternative home produc- 
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TABLE 3—Stock ADJUSTMENT OF INSTALMENT CREDIT? 
(CG)? 
(D*— D) (8*—H) (4*—A a) Y E V/.. (W*—W_s) R 
All Panel Families 0.473 0.040 0.008 4.500 —0.040 .238 
( .028) ( .023) ( .603) (3.318) ( .014) 
Debtors Only 0.517 0.036 .015 15.018 — .043 284 
( .034) ( .034) ( .009} (4.036) ( .020) 
Debtors Only — 0.350 — — — .037 07 
( .034) ( .022) 





8 Standard errors in parentheses. 


tion as measured by the number of children 
and age of the youngest child is negatively 
related to her earnings. The husband’s 
hourly wage is inversely related to the 
wife’s earnings. One interesting result is 
the consistent decline in the wife’s earn- 
ings with age. It is possible that the wom- 
an’s withdrawal from the labor force re- 
duces her market productivity since she 
fails to engage in the training normally a 
part of most jobs.° 


Stock Adjustment Estimates of 
Instalment Credit Changes 


Given the predicted values of instalment 
credit, household physical and financial 
assets, payment to income ratios, and the 
wife’s earnings from equations (2) to (6), 
the adjustment equation, (1), was esti- 
mated. The net change in instalment credit 


3? For a theoretical model relating human capital to 
life cycle increments to the human capital stock, see 
Yoram Ben Porath. This model suggests an exogenously 
given rate of depreciation of human capital. Hence, 
women out of the labor force would experience a con- 
tinuous decline in human capital, with no offsetting in- 
crease in human capital through on-the-job training. 
Our empirical result applies to a cross section. The gen- 
eral growth of the economy should operate to offset this 
decline with age by shifting the earnings profile upward 
over time (see Becker (1964)) as would a secular shift 
in the labor force participation of women. The general 
level of female labor force participation can be analyzed 
with a general model of the allocation of time within the 
household (see Becker (1965)). 3 


outstanding between early 1967 and early 
1968 was regressed on deviations between 
expected and actual values of the stock 
variables as of January 1967." The results 
are summarized in Table 3 with the esti- 
mates for the entire sample of 1,921 families 
in row 1 and the results for only the 1,377 
families with debt in either year given in 
row 2. 

Here the estimated adjustment coeff- 
cient of instalment credit for a given gap 
between desired and actual levels is about 
.5 whether we use all families in the panel 
(equation (1)) or only the debtors (equa- 
tion (2)). The interpretation is that half 
of the difference between actua] and de- 
sired levels of instalment credit is reduced 
in a given year. This result can be com- 
pared with estimates from other studies. 
For example, Zellner, in summarizing the 
Watts and Tobin paper at the 1960 Whar- 
ton School Conference commented that 
“... the instalment debt process seems, 
..., to be independent of everything but 
the auto stock adjustment process. These 
findings are hard to believe...” (p. 498). 

Here we find that for debtors the adjust- 
ment process is not only highly dependent 
on the disequilibrium with respect to in- 
stalment credit itself, but also depends on 
disequilibrium in the payment to income 

10 For the wife’s earnings the relevant data would be 
for the previous year, 1966. 
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ratio and in the wife’s earnings. However, 
the other cross-adjustment effects, par- 
ticularly those for household durables and 
assets, have much less impact than does 
the direct adjustment effect. One plausible 
reason for these smaller effects of house- 
hold durable and liquid assets and the 
puzzling results in the Watts and Tobin 
study is the fact that a disequilibrium in 
debt serves as a good measure for corre- 
sponding disequilibria in both of these 
other sectors of the portfolio. A family 
with unusually low current debt could be, 
at the same time, above its usual (or de- 
sired) level of liquid assets and also below 
its usual (or desired) level of household 
durables. If in the subsequent period new 
durables are bought, debt will increase 
and some liquid assets will also be used 
up to help finance the purchase. As a re- 
sult, desired debt being considerably above 
actual debt may serve as a proxy for an 
abnormally low level of household inven- 
tories which should induce acquisition of 
new goods in the next period and the in- 
currence of new debt (here it is assumed 
that liquid assets and debt are used in 
combination to finance expenditures). If 
our measures of desired levels of household 
durables (and liquid assets) are measured 
less completely than instalment credit, 
then correlations between the true dis- 
equilibria and that of instalment credit can 
confound the measured cross-adjustment 
coefficients. 

If instalment credit disequilibrium is the 
mirror image of the household durable 
disequilibrium then it is in the same sense 
redundant to use both to predict changes 
in debt. To determine the effect of house- 
hold durable disequilibria on instalment 
credit extensions, we estimated our adjust- 
ment equation with only household dur- 
ables and wife’s earnings disequilibria as 
independent variables. The results, sum- 
marized by equation (3) of Table 3 do indi- 
cate that there is a direct relationship 


between adjustments in the stock of dur- 
able goods and net credit use. 

The adjustment effects which are unique 
to this study are those for the payment to 
income ratio and the wife’s earnings. In 
Table 3 it can be seen that families with 
high initial payment to income ratios re- 
duced their credit obligations, and con- 
versely families with low payment to in- 
come ratios increased their credit obliga- 
tions. This finding would imply that if per 
capita instalment credit had remained 
stable but credit terms were tightened and 
only shorter maturities were available, 
there would be a decline in credit exten- 
sions during the subsequent period(s). 

Variation of the wife’s labor force par- 
ticipation (or more generally, labor supply) 
is an important part of the process of the 
stabilization of the family’s resources over 
time. We find that there is a trade off be- 
tween changes in credit obligations and 
changes in the wife’s labor supply. If the 
wifeis at ‘full employment,” that is, work- 
ing as much as or more than “normal,” the 
family will increase its debt obligations to 
finance expenditures and/or liquidity dur- 
ing the period. In contrast, if the wife is 
employed at a level below her expected 
level, the desire to finance new expendi- 
tures and/or liquidity will tend to en- 
courage her to increase her labor supply. 
From this analysis one can see a fairly 
direct relationship between conventional 
labor force supply variables and short-run 
expenditure and financial portfolio vari- 
ables. 

Richard N. Rosett, in his study of work- 
ing wives, found a positive relation be- 
tween the level of debt and the labor force 
participation of wives. Since the data for 
his study were based on a cross section 
sample, a potential identification problem 
exists in that the wife’s working may have 
reduced debt so that the extent of inter- 
dependence between ex ante debt and par- 
ticipation would be understated. Our 
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model takes the more general view that 
there are a number of ways to move to- 
ward an overall portfolio equilibrium; one 
being increased debt, the other being in- 
creased earnings for the wife. The extent 
to which these two means of adjustment 
will be substituted for one another de- 
pends on the initial disequilibria. 


Investigation of Proportional Adjustment 


Very large disequilibria in the portfolio 
may present special adjustment problems 
to the consumer. This suggests that ad- 
justment may not be proportional over all 
levels of disequilibria as is usually specified 
in stock adjustment models. To test for 
this possibility, higher order terms (quad- 
ratic and cubic) of the stock disequilibria 
were included in a reestimation of equation 
(2) in Table 3. 

The introduction of both quadratic and 
cubic terms for all disequilibria does make 
some contribution to the formulation for 
all debtors (F=8.2, significant at the 1 
percent level) but no single set of terms 
relating to a specific disequilibrium added 
significantly to the model. Using only 
quadratic terms for disequilibria measures 
also improved the results over the original 
formulation (F=3.6, significant at the 1 
percent level). Again, no single term added 
significantly to the model. The largest 
single contribution (F=1.9) was made by 
the square of [(P/Y)*~(P/Y)4]. The co- 
efficients were 29.4 for [((P/Y)*~(P/Y)_1] 
and .44 for the squared term. This suggests 
that a family making payments equal to 15 
percent of disposable income and having 
an equilibrium payment ratio of 5 percent 
would reduce its debt by $249, less than 
double the reduction in debt it would make 
($136) if its equilibrium payment level 
were 10 percent of income." These results, 
though not particularly strong, are con- 
sistent with the hypothesis that large 


. 4 23.9(—10) and .44(100) * 


disequilibria are adjusted at a slower rate. 
For example, other studies have shown 
that payment difficulties are frequent 
among families with very high debt pay- 
ment-income ratio.” 

Overall, however, it appears that the 
assumption of proportionality is a reason- 
able approximation of the adjustment pro- 
cess in the sense that no other simplifying 
assumption appears to add much to the 
explanatory power of the model. Strict 
proportionality seems to be least appropri- 
ate for the disequilibria of relative pay- 
ments but misspecification here has smaller 
consequences. 


The Adjustment Process for 
Population Subgroups 


Although a particular speed of adjust- 
ment may hold for the population as a 
whole, there are several characteristics of 
the adjustment process which suggest that 
the adjustment parameters may be very 
different for certain population subgroups. 
Three very important factors influencing 
the rate of adjustment are the overall 
liquidity of the portfolio, the scale of the 
portfolio, and its diversification. This sug- 
gests that the rate of adjustment coeff- 
cients may be variables across individuals 
rather than parameters of the system. 

Arguments for economies of scale sug- 
gest that as the portfolio becomes larger, 
the average cost of adjustment for a given 
asset declines. But, as the number of differ- 
ent assets in the portfolio grows, the costs 
of coordinating adjustment rises. Thus it is 
possible that gains from scale economies 
for particular assets may be offset by the 
increased costs of coordinating a greater 
number of asset adjustments. Although 
we have no data relating the number of 
assets held to portfolio size, we do expect 
to observe slower adjustment toward 


2 A more complete discussion of the factors associ- 
ated with repayment difficulties can be found in George 
Katona et al. 
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equilibrium for a larger portfolio, given its 
liquidity.“ 

Given size, the more liquid the port- 
folio, the faster the consumer can move 
toward equilibrium since large deviations 
from desired levels in any asset can be met 
by adjustments in liquid assets. More- 
over, if liquidity is thought of as a con- 
tinuum from cash to assets like house- 
hold durables, the more liquid the port- 
folio, the fewer discontinuities there are 
associated with the adjustment process. 
A formal demonstration of liquidity ef- 
fects in the overall adjustment process 
would require a complete set of stock 
adjustment equations (see Brainard and 
Tobin). 

A life cycle model of consumption sug- 
gests that there will be different points in 
the age and family composition of the 
household at which liquid assets are 
accumulated and at which depletions of 
liquid assets for the purchase of household 
durables will occur. Departing from the 
standard model (with its implied con- 
stant consumption path for an individual) 
and redefining income on a per capita 
basis, the expectation of increased family 
size (marriage, children) and a with- 
drawal of the wife from the labor force 
suggests that young spending units with- 
out children have an abnormally high 
income (relative to expected per capita 
levels). This life cycle pattern of asset 
adjustment is illustrated in Table 1. 
Young families with no children have 
large net holdings of liquid assets and 
lower equilibrium levels of household 
durables inventories than those families 
with young children present. 

Because of these longer run considera- 


Tt is assumed that the number of different assets 
held in the portfolio grows with portfolio size. One of 
the major “costs of adjustment” for a consumer is that 
of deciding whether a change in current income is 
temporary or is likely to persist since the two conditions 
imply different adjustments. 


tions, differences in portfolio scale and 
liquidity are apparent across various sub- 
groups of the population. To observe 
differences in the speed of adjustment 
among these groups, the sample was 
divided as follows: 
1) family head under 35 years old 
with small children (age under 6) 
2) family head under 35 years old, no 
small children 
3) family head over 35 years old. 
Following the format of Table 3 we 
have rerun our adjustment equation for 
these three subgroups and found con- 
siderable differences in adjustment speed. 
Results are shown in Table 4. An overall 
comparison of the estimates for those 
under 35 with small children and those 
over 35 suggests that the general model is 
valid across a wide variety of family 
(portfolio) structures. However, the am- 
biguity of the results for those under 35 
with no children serves as a caveat against 
naive interpretations of such stock-ad- 
justment models. This group exhibits very 
different adjustment coefficients. Given 
that our data are limited to annual ob- 
servations, one possible interpretation is 
that for many of these families complete 
adjustment takes place within the time 
period of one year, and that such families 
move toward equilibrium very rapidly. 
For adjustment periods much longer than 
a single year (say for housing stocks), 
the annual model is valid because slower 
adjustment can be represented by a lower 
adjustment coefficient.“ However, if 
periods of less than one year are sufficient 
for total adjustment, estimates from 
annual data would yield ambiguous re- 
sults. 
Even if adjustment is not completed 
within the sample period, the effect of 


44 Using aggregate housing data, Richard Muth esti- 
mated annual adjustment coefficients between .33 and 
.15 for housing stock adjustment which was lower than 
Chow’s .55e-.33 range for autos. 
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TABLE 4—Stocx ADJUSTMENT OF INSTALMENT CREDIT FOR DEBTORS 
BY AGE AND PRESENCE OF SMALL CHILDREN® 








G-E 
(0D)  (@*—-E) (4*4) vy/ \Y/ -W 





R 
Under 35 (all) 0.593 .022 066 14.73 — 041 
(.063) (.066) (.032) (6.65) (.041) .298 
Small L113 .058 .055 16.39 — .085 
Children (.084) (.087) (.044) (8.99) (.056) .340 
No Small .392 —.012 .069 16.79 031 
Children (.091) (.098) (.045) (9.30) (.055) 255 
Over 35 489 .039 .010 14.76 — .043 
(.049) (.036) (.095) (5.12) (.022) 281 





a Standard errors in parentheses. 


estimating adjustment parameters from 
data collected for time periods of a differ- 
ent length than the period of adjustment 
can bias estimates of the speed of adjust- 
ment (see Zellner (1968)). Applying his 
results to our findings suggests that esti- 
mates of the speed of adjustment are 
biased downward when actual adjustment 
takes place within the time period of ob- 
servation. For example, suppose that the 
half year speed of adjustment coefficient 
were estimated to be 6 from panel data 
collected twice a year (instead of once a 
year as the data used in this study). Using 
annual data to estimate the rate of ad- 
justment would yield 6*, related to b as 
follows: plim 6*=6+b (1—6). This sug- 
gests that the estimate, b*, from annual 
data consists of the half-year adjustment 
coefficient, b, plus b multiplied by the 
fraction of the disequilibrium remaining to 
be closed in the second half year. Thus, an 
adjustment coefficient estimated to be .39 
(the direct adjustment parameter in the 
equation for families with no small chil- 
dren, Table 4) would imply a semiannual 
rate of .225, more than half the annual 
rate. Such bias, however, could not ex- 
plain the dramatic differences in the co- 
efficients across subgroups. E 


Disaggregation of the families under 35 
into those with small children and those 
without small children has implications 
for other components of the adjustment 
process. Previous research has demon- 
strated that families with lower net asset 
(and overall wealth) positions face a 
consistently higher (marginal) cost of 
borrowing (see Stafford and Dunkelberg). 
As a result, these families should have 
a relatively higher equilibrium level of 
the wife’s labor force participation (as 
well as other equilibrium portfolio differ- 
ences) in attaining their portfolio balance. 
Our empirical results are consistent with 
this prediction and we do find that the 
point estimate of the cross-adjustment 
coefficient on the wife’s labor supply 
(earnings) is largest for the subgroup with 
the greatest liquidity limitations—those 
under 35 with small children present. 

Assuming that there is not a large share 
of either those under 35 with children and 
those over 35 who are adjusting within a 
year, then the results imply that (given 
liquidity) larger scale portfolios require a 
longer period for adjustment. Given a 
secularly growing consumer portfolio (see 
F. Thomas Juster), one would expect 
increasing demand for liquidity and/or 


DUNKELBERG AND STAFFORD: CONSUMER DEBT 611 


a lengthening of the time period over 
which consumers make adjustments to 
erode any given disequilibrium.” 

Such liquidity and scale differences 
may in part explain the differences be- 
tween our findings and those of Watts and 
Tobin. They were working with data from 
a 1950 survey. The expansion of the 
consumer portfolio between 1950 and 1967 
was roughly twofold. The value of house- 
hold durables and automobiles rose from 
$21.9 billion in 1950 to $32.4 billion in 
1962. The 1969 Economic Report of the 
President gives a figure for selected liquid 
assets held by the public of $271 billion in 
1950 (in 1969 prices). Adjusting this liquid 
asset figure to 1962 prices and taking the 
ratio of liquid to real assets we have 
250/285=.87. Comparable data for 1962 
yields a figure of .64 (367/577). Thus, in 
1950, not only was the consumer port- 
folio much smaller but also much more 
liquid. 


IV. Conclusions 


This study has highlighted some of the 
aspects of consumer behavior with respect 
to management of the instalment debt in 
the portfolio. Although families tend to 
adjust their portfclios toward some de- 
sired level of instalment credit, there are 
wide variations about this level over time, 
a characteristic of behavior which can be 
revealed only through panel analysis. 

Our findings of large year to year 
changes in credit obligations about some 
longer run level can be interpreted as evi- 
dence of potentially destabilizing effects 
of consumer credit. The implications for 
cyclical stability or instability of spending 
are not clear when the impacts of the 
variables included in the analysis are 
“added up” over individuals. In a time of 
rising aggregate demand, credit extensions 


15 Although secular improvements in the banking and 
credit industry (increased velocity) would operate to 
reduce the time required for adjustment. 


will reduce the gap between desired and 
actual instalment credit and hence induce 
reductions or a slower expansion in credit 
during the subsequent period(s). How- 
ever, employment potential for secondary 
earners is also rising and income is rising, 
diminishing the budgetary constraint of 
current obligations (the payment-income 
ratio). Income expectations (how large 
income will become and for how long) 
may be a prime determinant of debt in- 
currence, particularly for population sub- 
groups that have a high rate of debt 
turnover. Expectations of short-run in- 
come variations were not explicitly in- 
cluded in this analysis. 

Rising credit costs or limited ‘“avail- 
ability” (e.g., short maturities and higher 
payment to income ratios) will operate to 
dampen individual credit expansion. If 
debt and payment disequilibria operate 
in this fashion, there is an automatic 
tendency toward stability in the credit 
market. On the other hand, abrupt changes 
in statutory provisions concerning the 
length of maturities could affect payment 
to income ratios and result in dramatic 
shifts in credit outstanding and, by im- 
plication, in aggregate demand. 

One question which we could not 
answer directly with the data in our study 
is the responsiveness of extensions to 
change in the borrowing rate. At a mini- 
mum, a higher rate for a given maturity 
and amount borrowed will result in a some- 
what higher payment to income ratio. 
Insofar as we demonstrated an effect 
which would reduce subsequent exten- 
sions for families beyond some desired 
payment to income ratio, a higher credit 
cost would at least have some affect on 
account of such liquidity considerations in 
addition to its potential price effects. 

Moreover, if consumers are in fact 
responsive to short-run changes in the 
cost of credit, a rise in credit cost (or 
limited .“‘availability”) could result in 
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additional labor force participation of the 
wife. In a study of graduate student con- 
sumption (see Stafford), it was inferred 
that graduate students face high marginal 
borrowing costs and as a consequence, it 
was observed that graduate student wives 
work more than comparable wives whose 
husbands are not in graduate school. In 
this way students’ wives served, in part, 
as a means for the student family to ad- 
just to a stable flow of consumption and 
were an alternative to borrowing against 
future income. 

Apart from potential responses to rising 
credit costs, our study has shown that 
temporal variations in the use of instal- 
ment credit are also affected by dis- 
equilibria in other sectors of the house- 
hold’s finances. In particular, the wife’s 
initial labor supply has a bearing on 
whether the family incurs new debt or 
encourages the wife to work more hours. 
These findings further imply that aggre- 
gate economic behavior may be better 
understood if work-leisure balance vari- 
ables are integrated with the financial 
sector. 
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Estimation of Structure-Profit Relation- 
ships with Application to the Food 
Processing Sector 


By BLAKE IMEL AND PETER HELMBERGER* 


In putting the hypotheses of price 
theory to the test and in seeking to 
quantify relevant market structure-per- 
formance relationships, researchers have 
often employed multiple regression analy- 
sis with profit rate inserted as the depen- 
dent variable and with various measures 
of market structure serving as independent 
variables. While these studies represent 
varying levels of aggregation, the indepen- 
dent variables have generally been based 
on Census four-digit industries. In recent 
works, Marshall Hall and Leonard Weiss, 
David Kamerschen, and the Federal Trade 
Commission (FTC)! have sought to 
“explain” the variance among company 
profit rates. They use market-related vari- 
ables that are the same for all firms in the 
industry (concentration for example) and 
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Agricultural and Life Sciences, University of Wisconsin, 
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Berkeley, and the Economic Research Service, 
USDA, and is reported in detail in a Ph.D. disserta- 
tion by Imel. The authors take responsibility for any 
errors. 

1The FTC study is similar to our own with the 
following major exceptions: First, though both studies 
focus on about the same sample of companies, the FTC 
uses data for the period 1949-53; our data are for 1959- 
67. Second, while some variables are common to both 
researches, others are only similar. Third, and as ex- 
plained below, our estimation procedures differ mark- 
edly from those used by the FTC. 2 
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firm-related variables which may take on 
unique values for and have unique impacts 
on individual companies. The size of the 
firm is an example of a firm-related vari- 
able. Another possible example, and one 
that may be impossible to measure, is the 
quality of a firm’s management relative 
to that of its competitors. 

A problem that has been observed in 
analysis of company profit rates, though it 
has appeared in more aggregative studies 
too, concerns heteroskedasticity. (Another 
problem which seems to have gone unno- 
ticed is that of autocorrelation; but more 
on this later.) When classical least squares 
(CLS) is used to explain variation among 
profit rates of individual companies, the 
estimated residuals generally display het- 
eroskedasticity. A few studies have at- 
tempted to deal with this problem through 
examination of residuals and through con- 
struction of ad hoc weighting schemes 
based on the sizes of companies.’ Hall and 
Weiss, among others, have recognized that 
the problem might be explicable largely in 
terms of diversification. 

In what follows, an econometric model 
is developed which suggests that in analy- 
sis of company profit data, generalized 
least squares (GLS) is the appropriate 
estimation procedure when there is inter- 
est in using statistical tests. By implica- 
tion, the ratios for estimates based on 


2 See Hall and Weiss and the FTC. As noted, hetero- 
skedasticity may also be a problem in more aggregative 
studies (see William Comanor and Thomas Wilson). 
The theoretical model presented below can be extended 
to cover the aggregative studies. 
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classical least squares lack meaning. Prob- 
lems associated with heteroskedasticity 
and autocorrelation are anticipated 
through a priori specification with diver- 
sification playing a key role in the formu- 
lation. 

The results from an empirical applica- 
tion of the model, given in the latter part 
of this paper, should be of interest in their 
‘own right. The application involves esti- 
mation of structure-profit relationships 
using data for 99 food and tobacco manu- 
facturing companies and their markets. 
The sensitivity of regression results to dif- 
ferent statistical specifications and differ- 
ent industry definitions is analyzed. We 
conclude that concentration and product 
differentiation are important variables in 
explaining variation among profit rates of 
sample companies. Estimated coefficients 
for plant scale barriers to entry, absolute 
firm’ size, market growth and diversifica- 
tion, had the “wrong” signs and/or very 
low t-ratios. Moreover, CLS estimation 
led to inflated tratios. Statistical results 
improved by the usual standards as in- 
dustry definitions became less gross and 
approached theoretic industries more 
closely. 


I. The Econometric Model 


It is instructive to begin by considering 
a world which is much simpler than ‘the 
one we know in that all firms are com- 
pletely specialized, single-product firms. 
Suppose further that a researcher selects 
a random sample of firms which, fortu- 
itously, just happens to contain no more 
than one firm in any one industry. With 
the resulting survey data, CLS regres- 
sion might be employed to estimate the 
parameters of the following equation: 


(1) Rä = q -+ bM; + cE; -+ Uij 


where 
R= the ratio of economic profit to sales 


(or some measure of capital) of the 
ith firm operating in the jth indus- 
try, 

M;=a market-related structural vari- 
able, such as a concentration ratio, 
which is common to all firms in the 

- jth industry, 

E;;=a firm related variable, such as 
quality of management (or the 
degree of product differentiation) 
relative to the industry average 
for the 7th firm in the jth industry, 

u;=an error term resulting from the 
omission of both firm and market 
explanatory variables.® 


If E(uyj)=0; E(uijuy,)=o% when both 
i=k and j=h, and 0 otherwise; and if the 
error term is uncorrelated with the in- 
cluded independent variables, the esti- 
mates of the parameters a, b, and c will 
have certain desirable properties. More- 
over, statistical tests of significance are 
available if the error term, tt:; is normally 
distributed. All of these assumptions con- 
cerning the error component appear rea- 
sonable under these controlled conditions. 
However, there are potential difficulties 
when the sample contains more than one 
firm from any one industry and where 
some firms are diversified. Each of these 
complications is taken up in turn. 

It is, of course, quite possible that a 
random sample of specialized firms could 
contain a number of firms from any one 
industry. To see the resulting implications 
for the properties of the error term, it is 
instructive to split that term, ui; into two 
components: 


(2) Wig = eij F Mi 
where e;; is that portion of the total error 


3 An alternative rationalization of the errors in the 
equation asserts an element of inherent indeterminancy 
in economic relationships dependent upon human be- 
havior. A distinction between the two rationalizations is 
not always practical (see J. Johnston, pp. 5-6), and we 
adopt that given in the text above. 
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term attributable to omission of firm-re- 
lated variables and m; equals the error 
due to the omission of market-related 
variables. In light of the available data 
and the complexity of the real world, it 
appears almost certain that many inde- 
pendent variables—some market-related 
and some firm-related—will usually be 
omitted in empirical work. 

The decomposition of the error term 
into two components is consistent with the 
previous formulation if the error compo- 
nents have the following sufficient proper- 
ties: 


E(eij) = E(mj) = 0 
E(eieun) = 0 where either i+ k 
or jh 
E(eym,) =0 where j Æh 
E(mym,) = 0 where j +h 


Furthermore, by definition, omission of 
market-related variables leads to an m; 
which is identical for all firms in an indus- 
try so that Cov(e.;, m;)=0. Appealing to 
the central limits theorem, it is assumed 
that both m; and e,; are normally distrib- 
uted with a finite variance. : 

With these specifications in mind, let us 
return to equation (1) where f ranges 
over 1...m markets and 7 may range 
over 1...m firms although it is to be 
understood that the number of firms in 
each industry may vary. The variance- 
covariance matrix of u, hereafter referred 
to as the omega matrix, will be examined 
in more detail. Diagonal terms are given 
by: 


Var(ui;) = Var(es) + Var(m,) 
(3) + 2 Cov(es;, m3) 
=o tont O 


It can further be shown, using the assump- 
_ tions laid out above, that: ° 


om  ifj=h 


4) C ih = 
O Comm) = A an 


If two firms operate in the same market, 
they have the same m; submerged in their 
error terms; the expected cross-product of 
the two m?s is oå. The expectation of the 
remainder of the cross-products, including 
the cross-products of the m,’s for two firms 
not in the same market, is assumed to be 
zero. The emergence of a positive off- 
diagonal element (wherever two firms are 
in the same market) in the omega matrix 
means that CLS is no longer appropriate. 

We turn next to a somewhat more com- 
plex world in which at least some of the 
firms may be diversified. It is assumed that 
a diversified firm is nothing more or less 
than an aggregate of single-product firms 
(each of which will be referred to as a divi- 
sion) so that all our assumptions about the 
relationships of the various components of 
the error term still apply. Obviously, this 
is but an approximation of the real world 
and we shall have more to say about a 
more realistic formulation at a later point. 

Consider, then, the profit function of the 
gth and kth firms given below where P 
equals the level of profit and S the level 
of sales: 


(5) Pa = (a + bM; + CEgj + gj + MiSo 

(6) Parn = (a + 6M), + cErn t+ ern + ma)Sen 
The ith diversified firm, on the other 

hand, which consists of these two “firms” 


or divisions would have the following 
profit rate function: 


Rig = a+ b(DijM; + DinM,) 
(7) + ¢(DijEq3 + DinEnn) 
+ Dalego + mi) + Dinlern + mr) 


where 


Ria=the ratio of total profit, Pia, to 
total sales, Siz, for the 7th diversi- 
fied firm, 
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Dj=the share of the diversified firm’s 
total sales accounted for by its 
sales in the jth market, 

D»=the share of the diversified firm’s 
total sales accounted for by its 
sales in the Ath market. 


Equation (7) shows the necessity of 
using weighted independent variables in 
regression analysis of diversified firms; a 
suggestion which is scarcely new. Note 
further, that profit was expressed as a per- 
centage of sales. Had profit been expressed 
relative to assets (equity), the appropri- 
ate weights would have been changed cor- 
respondingly to the percentages of assets 
(equity) accounted for by the various divi- 
sions. As a practical matter, however, it 
would appear very difficult to allocate 
assets and impossible to allocate net worth 
among the various divisions of a diversi- 
fied firm. 

The error term from equation (7) is 
rather complex and merits further atten- 
tion. Let fig equal the total error term for 
the ith diversified firm. It can be shown on 
the basis of previous assumptions that: 


(8) E(fia) = 0 


(9) Var(fia) = (Dis + Disou 
These results can be generalized for any 


diversified firm. For the kth firm, say, that 
operates in all m markets: 


m 
(10) Varu) = È Diou 

jel 

Turning to covariance terms, if any two 

firms, k and 7, whether diversified or not, 
have no market in common, the covari- 
ance of their error terms is zero. If the two 
firms, one of which is specialized, have one 
market in common, say market j, then: 


(11) Cov (tz;, fia) = Dijon 


If the two firms are each engaged in all m 
markets: 


(12) Cov(fu, fa) = È Dis Dison 
j=l 

In general, the covariance term for any 
two firms, 7 and 7, that have at least one 
market in common is given by ajo% where 
the coefficient a:; equals the sum of the 
cross-products of the D;,;’s from the firms’ 
common markets. Note that ai; also has 
a maximum value of one which occurs 
when both firms are specialized in the same 
market. It is less than one otherwise and, 
of course, may vary among various pairs 
of firms, depending upon their patterns of 
diversification. 

We are now in a position to sum up. 
Realizing that some firms are specialized 
and others diversified to varying degrees 
and that a sample of firms might include 
a varying number of firms in various indus- 
tries, the composition of the omega matrix 
will depend on which firms are included in 
the sample. If, for any sample, we factor 
o? out of the omega matrix, the diagonal 
elements will consist of Herfindahl mea- 
sures of product diversification, i.e., the 
relative shares of the company’s total 
sales accounted for by various markets in 
which it operates are simply squared and 
summed. If the firm is completely spe- 
cialized, the appropriate diagonal element 
will be one. If the firm is diversified, the 
element is less than one. Any off-diagonal 
element for two firms that share no market 
will be zero. Any off-diagonal element for 
two firms that share at least one market, 
the ith and jth firms, say, will be given by: 


(13) aK 


where K=o2/o% and is hereafter referred 
to as the omega ratio. 

One may correctly accept CLS as an 
appropriate means of estimating the pa- 
rameters of equation (1) in the hypotheti- 
cal case of the single-product enterprise 
with a fortuitous sample of firms, one from 
each industry. If some sample firms are 


618 THE AMERICAN ECONOMIC REVIEW 


diversified and/or the sample contains 
more than one firm from any one industry, 
then it appears that GLS is the appropri- 
ate estimation procedure. In this latter 
case, the CLS estimates of the regression 
coefficients are unbiased though they are 
not minimum variance (best) and the esti- 
mated standard errors of the coefficients 
are meaningless (see Arthur Goldberger, 
pp. 238-39). 

Unfortunately, one component of the 
variance-covariance matrix—the omega 
ratio—is not known a priori and appears 
to be beyond estimation. While this pre- 
cludes straightforward application of the 
proposed model, all is not lost. If the 
` breakdown of sales for each sample com- 
pany according to the markets in which it 
operates were available, it would be possi- 
ble to calculate the diagonal elements and 
the œs and use sensitivity analysis to 
investigate the consequences of setting the 
omega ratio at different levels. This is the 
plan for the empirical work reported on 
below. More specifically, we collected the 
necessary data in a field survey and com- 
puted all elements of the omega matrix 
except the omega ratio, K. That ratio was 
set at three alternative levels within the 
acceptable range of zero to one. The 
omega matrix is singular if the ratio equals 
1.0 and we chose the values 0.0, 0.5, and 
0.8. 

The conception of the diversified firm 
as a mere aggregate of single-product firms 
is not very convincing in some respects. 
The main problem seems to be that one 
might not expect the e:7s associated with 
the various divisions of a diversified firm 
to be completely independent if some of 
the omitted firm variables pertain to 
overall operations of the firm. An example 
of such an omitted variable might be the 
quality of top-level management. 

This problem can be treated by decom- 
posing the error term for the diversified 
firm into three components, each*attribu- 


table to the omission of a group of vari- 
ables related to the firm’s profitability. 
One group of variables relate to the nature 
of markets in which the firm operates, 
another to the divisions within the firm 
such as the quality of divisional manage- 
ment, and a third to the factors affecting 
overall firm operations. The variance-co- 
variance matrix derived for this alterna- 
tive model is similar to the one outlined 
above. The off-diagonal elements are, in 
fact, the same. The diagonal elements are 
altered by the addition of a constant term 
which, of course, decreases the degree of 
heteroskedasticity. Rank is preserved per- 
fectly. The number of unknown param- 
eters is increased, however, and for this 
reason the model is not considered further 
here. 


II. Structure-Profit Relationships in the 
Food Processing Sector 


Implementation of the estimation pro- 
cedure suggested in the above formulation 
calls for data that are unavailable from 
secondary sources. In time, especially with 
the current pressure for corporate report- 
ing on a divisional basis, this situation 
might change. In the interim, the useful- 
ness of the above econometric model and 
the prospects for meaningful replication 
(mainly in other sectors) of our research 
results will hinge on the ability of research- 
ers to collect a considerable amount of data 
which firms will be unwilling to make 
available except on a confidential basis. 
In this regard, our research on structure- 
profit relationships in the food sector may 
be viewed as a test case. We conclude 
that it may be quite possible for research- 
ers to supplement secondary sources with 
the necessary primary data. 

A field survey of companies in the food 
sector, defined here to include tobacco, was 
conducted in the following manner: from 
Fortune Magazine’s list of the 1000 largest 
U.S. manufacturing corporations in 1965, 
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all those firms in the food sector were iden- 
tified. Some companies not primarily en- 
gaged in the food sector were excluded 
because the collection of information on 
their nonfood operations was deemed to 
be too costly. Other companies refused to 
cooperate in the survey. Sufficient infor- 
mation was collected to allow the inclusion 
of 99 companies in the analysis. Primary 
data were obtained through personal inter- 
views, phone calls, and mailed question- 
naires; accuracy was checked wherever 
possible with data from published sources. 
More details on the nature of the data used 
in the analysis will be given in the subse- 
quent discussion of the variables. Clearly, 
the sample of firms analyzed was not ran- 
domly selected. There was a definite bias 
toward large firms and in favor of indus- 
tries where the average size of firm is large. 
The combined total of 1963 food sales of 
sample companies was nearly $30 billion, 
a figure which represents over 40 percent 
of the sales of the food sector for that year. 

Because little work has previously gone 
into the framing of industry definitions, 
apart from culling and minor alteration of 
Census groupings, a sensitivity analysis 
was made on the basis of three alternative 
sets of industry definitions within the food 
sector. One set is simply the often used 
Census four-digit industries, except that 
cane and beet sugar have been combined 
into one industry and likewise for the three 
four-digit oil crushing groups. A second 
set, and the one receiving the most atten- 
tion in subsequent analysis, represents a 
substantial effort to define industries 
within the food sector which meet as 
closely as possible economic criteria. Infor- 
mation collected in the survey and from 
knowledgeable academic personnel and 
various secondary sources was useful in 
this effort. No particular level of Census 
classification was adhered to as four-digit, 
five-digit, and seven-digit groups were 
merged, split, etc. Census data (see U.S. 


Department of Commerce; U.S. Senate 
Subcommittee on Antitrust and Monop- 
oly) were of considerable value in the com- 
putation of various statistics for the new 
theoretic groups, however, and they are, 
therefore, referred to as the reconstructed 
census industries. Subjective judgments 
were rendered at nearly every stage of the 
exercise, though it should be emphasized 
that one cannot avoid making such judg- 
ments, implicitly at least, by simply using 
Census industries.‘ The third set of indus- 
tries consists merely of four-digit and five- 
digit Census groups that were chosen to 
correspond as closely as possible to recon- 
structed Census industries. 

There are many differences, of course, 
between the three sets of industry defini- 
tions; two merit some mention. First, all 
Census concentration indices are calcu- 
lated on the basis of national markets. The 
appropriateness of this procedure may 
vary somewhat among industries, but it is 
a flagrant error in the case of soft-baked 
goods and fresh dairy products. After some 
deliberation and consideration of various 
data sources (Alden Manchester, pp. 48- 
51; National Commission on Food Mar- 
keting, pp. 52-53), it was decided to use 
states to approximate markets for soft- 
baked goods and federal milk marketing 
order areas as milk markets in the recon- 
structed census definitions.’ Second, as is 
well known, the Census four-digit groups 
tend to follow similarities in process, often 
ignoring considerations of buyer substitu- 
tion. In reconstructing the Census. indus- 
tries, we have tried to give more weight to 
substitutability in the eyes of buyers. The 
reconstructed Census and Census four- 
five-digit industries are listed in Tables 1 
and 2 of the Appendix. 


4For a discussion and an application of economic 
criteria for industry delineation, see Carl Kaysen and 
D. Turner, pp. 295-324. 

5 A similar adaptation of regional markets was used 
by the FTC study, p. 9. 
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1. The Variables 


There is some controversy over which 
profit rate is the most appropriate for use 
as a dependent variable in analyses of this 
sort; good arguments can be adduced in 
support of any one of several of them (see 
Kamerschen; Joe Bain, pp. 386-96; George 
Stigler, pp. 51, 123-25). 

In addition, the various profit rates tend 
to be correlated. As noted above, an en- 
dearing aspect of profit over sales is its 
internal consistency with allocating the ac- 
tivities of the diversified firms among mar- 
kets on the basis of sales. For these rea- 
sons we will simply summarize our main 
statistical results using the rate of excess 
profit on sales. Specifically, the dependent 
variable is 


R;= total profits, after tax and after a 
deduction for implicit returns to 
equity capital (0.05 times year-end 
equity), divided by total sales, ith 
company, for the period 1959-67. 


Averages over time are employed to 
avoid strictly short-run phenomena. Ac- 
counting profits have been corrected for 
the omission of implicit rates of return on 
equity; shortcomings due to price level 
changes, differing time patterns of asset 
acquisition, arbitrary methods of comput- 
ing depreciation, and other anomalies 
arising out of the curious ways of accoun- 
tants are merely recognized. For the diver- 
sified firm, each of the following indepen- 
dent variables except company size and 
diversification is weighted using division 
sales as weights. Sales from foreign opera- 
tions are ignored in computing weighted 
variables in that structures of foreign and 
domestic markets are assumed to be the 

6 All financial data were taken from Moody's Industrial 
Manual. For some companies financial data were not 
available for the full nine-year period. In no case, how- 
ever, does the weighted average include fewer than four 
years. In all cases the firm-related independent variables 


are based on the years for which financial data are avail- 
able. . 


same. (No attempt was made to collect 
data on the structures of foreign markets.) 
A further complication concerns interme- 
diate goods of vertically integrated firms 
that could have been, but were not, sold 
in vertically related markets. Survey infor- 
mation on the “sales value” of these inter- 
mediate products allowed treating them 
as we have treated sales from the divisions 
of any other diversified firm. Finally, some 
companies are diversified because, in part, 
they sell in geographically separated mar- 
kets. This was true of companies producing 
dairy and/or soft-baked goods. The dairy 
and soft-baked sales of any company were 
allocated among the various regional mar- 
kets on the basis of employment.” The 
assumption here was that the ratio of 
“dairy employment” in a local market to 
total dairy employment of the company 
equaled the ratio of dairy sales in the local 
market to total company dairy sales. The 
same assumption was made in the case of 
soft-baked goods. 

The major independent variables in- 
cluded in our analysis are listed below and 
some comments regarding theoretical jus- 
tification are given thereafter: 


M ;=sales of product j by the four lar- 
gest sellers of product 7 divided by 
total market sales of product j, 
1963.8 


7 Company sales by geographic region were not col- 
lected in the field survey but we were fortunate to secure 
a secondary source which listed location, four-digit cen- 
sus classification, and number of production employees 
for each plant for firms selling in these geographic mark- 
ets. These data were purchased by the USDA from 
McGraw-Hill and were made available to us for this 
study. 

8 Concentration ratios for the Census four- and Cen- 
sus four-five-digit industries were taken from the census 
sources. The concentration ratios for the reconstructed 
census industries were compiled from information on 
market shares of sample firms and their competitors and 
from other sources such as the FTC reports, trade publi- 
cations, corporate reports, knowledgeable industry and 
academic personnel, and the like. Thirty of the fifty- 
four reconstructed industries are the same as or may be 
identified closely with Census four- and five-digit 
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E= estimated total advertising expen- 
ditures by the ith company in 
traceable mass media (all TV, ra- 
dio, magazine, newspaper, and 
billboards) divided by the total 
ith company sales for the nine- 
year period, 1959-67.° 

£y;=estimated total research and de- 
velopment (R and D) expenditures 
by the ith company divided by 
total company sales, ¿th company, 
for the nine-year period, 1959-67 1° 

M.;=estimated sales of the minimum 
efficient size plant divided by total 
industry sales, jth industry, 1963." 





groupings. In these cases our concentration ratios never 
vary by more than five percentage points above or below 
the corresponding census ratios. For more detail on all 
of the variables see Imel. 

9 Estimates of expenditures on traceable mass media 
-~-network and spot television, newspapers, magazines, 
newspaper supplements, radio, and outdoor advertising 
-were compiled from several secondary sources (see 
Bureau of Advertising of American Newspaper Pub- 
lishers Association; Institute of Outdoor Advertising, 
Inc.; Leading National Advertisers, Inc.; Radio Expen- 
diture Reports; and Television Bureau of Advertising, 
Inc.) for the years 1956, 1960, 1967. Outdoor advertising 
was not included for 1956 and 1960, nor was radio for 
1956 (the relative magritudes of these latter expendi- 
tures are very small). The data are subject to several 
shortcomings, the most objectionable being the under- 
statement of expenditures of small regional firms. In the 
field survey an attempt was made to correct for this and 
other deficiencies as wéll as to ascertain the validity of 
linear extrapolation over the periods for which the secon- 
dary data had not been secured. The estimates were 
adjusted with aid from respondents. No attempts were 
made to collect data in nonmedia promotional activities. 

1 Estimates of R and D expenditures were collected 
in the field survey. In interviews and in correspondence, 
Rand D expenditures were defined as those “iricurred 
to create new products and processes or improve old 
ones.” An effort was made to use terminology close to 
that used by the National Science Foundation (p. 106). 
As a check on accuracy, the coefficient of correlation 
between R and D and number of patents secured 
(1959-67), both expressed as a percentage of. sales, was 
94, (Annual data on patents secured by company are 
published by the U. S. Patent Office.) i 

1 Estimates of minimum efficient size plants are taken 
from the National Commission on Food Marketing with 
the following exceptions: cigars, cigarettes, distilled 
liquors, and malt liqucrs. Estimates for these latter 
industries are based on survey data while the Commis- 


E;,;=sales of product j by the ith com- 
pany divided by the sales of prod- 
uct 7 by the four largest sellers of 

= product 7, 1963. 

E.= average of year-end total assets, 
in ten-thousands, ith firm, 
1959-67. 

“a= reciprocal of the log of average 
year-end total assets, in thou- 
sands, ith firm, 1959-67. 

M;;=the compound growth rate for 
market j, interpolated from total 
growth index for market j, 
1954-63. 

Es:= the percentage of sales by firm 7 
which is not classified in its pri- 
mary reconstructed census indus- 
try. 

¿=the percentage of sales by firm 7 
which is not classified in its pri- 
mary four-digit census industry. 

“=the percentage of sales by firm 7 
which is not classified in its pri- 
mary three-digit census group. 


The ability to see the rewards associated 
with collusion and the willingness to parti- 
cipate in and enforce collusive agreements 
would appear to increase as concentration 
increases. On this well-worn argument, we 
include M; as appropriately computed for 
each of the three industry definitions. The 
expected sign of the parameter is positive. 

A firm with a highly differentiated prod- 
uct might be insulated from competition 
on the part of both established and poten- 
tial sellers. We include variables Ær: and 
Ex; to measure the magnitudes of two po- 
tentially major sources of product differ- 
entiation. Ideally, we would like to include 
both industry averages and division (or 
firm) deviations from these averages but 
the necessary data were not available. 





sion’s estimates are based on analyzing census data 
using the survivor technique. Estimates are available 
for Censys four-digit industries only. 
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Advertising expenditures have been em- 
phasized by Bain, p. 227, and others as 
a major source of product differentiation.” 
The arguments would appear to be espe- 
cially true in the food sector where other 
determinants of product differentiation 
would appear to be generally unimportant, 
e.g., product durability and complexity 
and integration of dealer-retail organiza- 
tions. 

Research and development expenditures 
may give rise to product differentiation 
based on real product differences in terms 
of either hard-to-imitate product superior- 
ity or a continuing stream of new modifi- 
cations and improvements.” Research and 
development programs may also foster 
process advantages which allow the firm 
to produce at a relatively low cost. Bar- 
riers or advantages stemming from R and 
D or advertising may become tied in with 
considerations of scale and capital require- 
ments. 


If optimum firm size is large relative to ` 


the industry and diseconomies of a less 
than optimum size operation are large, the 
potential entrant must either depress the 
market price and/or incur relatively higher 
costs. The variable M»; is included on the 
rationale that plant size alone may, to 
some extent, be important as a barrier. It 
is fully realized that economies (disecon- 
omies) associated with firm size and differ- 
ences in price elasticities of demand (see 


12 Comanor and Wilson, p. 234, argue further that to 
some extent, advertising expenditures may also be taken 
as a symptom of differentiation. 

8 Our treatment of R and D activities as a source of 
product differentiation is not new. Oliver Williamson, 
for one, has noted, p. 28, that in the long run, research 
and development expenditures as well as selling costs are 
relevant in the determination of product differentiation 
barriers. It should also be noted that as advertising and 
R and D expenditures are firm-related variables they 
should, theoretically, be collected on a divisional basis 
(for the diversified firm) and then aggregated by weight- 
ing. A moments reflection will show, however, that this 
recommended procedure results in the same ratios as 
described above, which are then implicitly “weighted 
divisional variables.” 


Franco Modigliani) might render the esti- 
mates meaningless. 

The FTC, p. 10, has devised a measure 
of relative market share, which they say 
signals the existence of product differen- 
tiation and possible economies of scale. 
This variable, E, more appropriately 
called relative firm size, is included in our 
analysis because of its statistical signifi- 
cance in the FTC study rather than on 
strong theoretical grounds. The variable 
may be a proxy for progressiveness and 
good management and a number of other 
factors in addition to product differentia- 
tion. 

William Baumol, p. 33, argues that size 
of firm alone may contribute to a higher 
rate of return because increased money 
capital may put firms on a higher echelon 
of imperfectly competing capital groups. 
To test this hypothesis Ey; and Ej, are 
used. The latter, used by Hall and Weiss 
and the FTC, allows for nonlinearities in 
the functional form. 

There are two theories concerning the 
influence of growth of market demand on 
profit rates. Some theorists (see Bain, p. 
301; Richard Caves, pp. 30-31; and 
Carl Kaysen and D. Turner, p. 105) have 
hypothesized a negative relationship on 
the argument that collusive agreements 
are harder to maintain when demand is 
increasing rapidly. Others (see Hall and 
Weiss, Kamerschen) have hypothesized a 
positive relationship presumably because 
of errors in demand expectations and a lag 
in supply response. Both theories might be 
operative making it impossible to predict 
a net effect. Growth in market sales is used 
here to measure growth in demand. The 
fact that similar measures have been em- 
ployed elsewhere does not diminish its 
abject crudeness. 

The hypothesis that diversification in- 
creases a firm’s market power and, there- 
fore, its profitability is tested using Es. 
and two variants thereof (see Corwin 
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Edwards). Our test, of course, focuses only 
on static relationships which may not be 
important in this case. Even at that, the 
variable may be a bit naive in view of the 
complexities of conglomerate theory. 


2. Empirical Results 


The omega ratio was set at the levels of 
0.0, 0.5, and 0.8 in order to allow GLS 
estimation. Estimates obtained from CLS 
are also shown for purposes of comparison. 
To conserve space, major results are given 
in tables with little additional comment. 

The estimated equations shown in 
Table 1 incorporate the independent vari- 
ables used to measure concentration and 
product differentiztion. Turning to the 
reconstructed census definitions, the co- 
efficients are all positive and in agreement 
with a priori expectations. The estimates 
are all unbiased, in the absence of other 
errors previously noted, but vary markedly 
from one formulation to the next. We sub- 
mit that the researcher using CLS estima- 
tion, unaware of the limitations noted 
above, would be immensely gratified by 
the é-ratios. Yet these ratios lack meaning 
and the ż-ratios in the GLS formulations 
tend to fall as the value of the omega ratio 
is increased. Importantly, however, the 
t-ratios are generally robust in all formula- 
tions and, we feel, offer good evidence that 
the relevant population parameters are, in 
fact, positive. The evidence is especially 
compelling for concentration." 


4 Under the assumptions set forth in the statistical 
model, the variance of the error term associated with 
diversified firms is directly proportional to the index of 
diversification, >) D}. We would expect, therefore, that 
plots of the CLS calculated residuals would exhibit a 
wider scatter as this index of diversification rises. This 
is, of course, a case of heteroskedasticity. The expected 
pattern was in fact observed, especially when comparing 
the two extremities of the range. Equivalent plots of the 
calculated residuals from the GLS models do not display 
heteroskedasticity. The sample was also divided into 
quartiles by the values of the firms’ J- D's and the 
average squared residual computed for each quartile. 
For CLS, the relative values of the group averages were 


Regarding sensitivity of results to indus- 
try definition, the estimated coefficient 
and ¢-ratio for the one market-related vari- 
able—concentration—tend generally to be 
lower the greater are the departures of 
industry definitions from those judged to 
fit most closely economic criteria, viz., the 
reconstructed census definitions.” The pat- 
tern is not unexpected in that market vari- 
ables could contain larger errors the less 
“theoretically accurate” the industry defi- 
nition. The estimated coefficients and 
t-ratios for the firm variables, advertising 
and R and D, are generally greater the 
further are the departures of the industry 
definitions from the reconstructed census 
definitions. This pattern is not unexpected. 
The values of these two variables are not 
affected by the change in industry defini- 
tion but their correlation with concentra- 
tion is less the poorer the industry defini- 
tion. Finally, the patterns of change in the 
estimates and t-ratios as the omega ratio 
is scaled upward seem to be about the 
same for all three sets of industry defini- 
tions.!6 





about what would be predicted by the relative values of 
the group average >, D}, the theoretical index. Again in 
GLS no pattern was discernible. 

16 The variables for the reconstructed census regional 
markets—soft-baked and fresh dairy products—were 
recalculated on a national basis and the equations of 
Table 1 reestimated. While the estimated coefficient and 
l-ratio of the market-related variable fell as one would 
expect, they were still quite substantial and in excess of 
the corresponding estimates from Census definitions. It 
appears that our conclusions are not particularly sensi- 
tive to the use of these particular regional market 
definitions. : 

16 When total returns (profit plus interest, see Stigler, 
pp. 51, 123-25) to total assets and profit over net 
worth are used as alternative dependent variables, the 
signs in the above equations are the same and the same 
general patterns for é-ratios and coefficients occur with 
respect to changes both in the market definitions and in 
the omega ratio. Though the ¿ratios are somewhat 
lower, conclusions reached above are not substantially 
altered. Concerning the ¢-ratios, we have noted that the 
sales weighting scheme adopted here is inappropriate 
for these two measures of profits, and explicitly intro- 
duces erroys in the variables, 
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TABLE 1—NINETY-NINE Foop SECTOR COMPANIES: ESTIMATED REGRESSION EQUATIONS 
RELATING Prorrr OvER Sates (Ri) TO TEREE EXPLANATORY VARIABLES UsING 
CLASSICAL LEAST SQUARES (CLS) AND USING GENERALIZED LEAST SQUARES 
(GLS) WITH THREE ALTERNATIVE SPECIFICATIONS OF THE 
VARIANCE-COVARIANCE MATRIX OF THE ERROR TERM 











Regression Coefficients With żratios in Italics 








Research and 





Four-Firm Development Coefficient of 
Concentration Advertising Expenditures Multiple 
Estimation Ratio Over Sales Over Sales Determination 
Procedure Intercept (Mij) (Er) (Ez) (R3 
Reconstructed Census Industries 

CLS — .0084 .0376 1977 .6706 459 
3.44 3.34 3.72 

GLS:0.0' —.O111 .0393 .2000 6751 695 
3.48 3.31 3.30 

GLS: 0.51 —.0164 .0533 1433 .5511 .428 
3.01 1.86 2.14 

GLS:0.8! — .0280 .0747 1119 3761 250 
3.10 1.29 1.20 
Four-Five-Digit Industries 

CLS — .0019 -0256 2541 .8323 429 
2.49 4.59 4.81 

GLS:0.0' —.0036 0222 . 2488 .7712 .674 
2.34 4.17 3.71 

GLS: 0.5 —.0030 .0311 .1830 .7191 .400 
2.07 2.38 2.85 

GLS: 0.81  — 0064 .0394 .1407 .6117 202 
1.83 1.67 1.99 

Four-Digit Industries 

CLS — .0008 -0189 -2760 -9000 .411 
1.77 5.02 5.22 

GLS: 0.0} —.0015 .0218 .2643 8407 .670 
2.04 4.53 4.13 

GLS: 0.5i  —.0026 .0327 1948 7643 399 
1.96 2.58 3.05 

GLS: 0.8! —.0062 .0420 1528 .6573 .199 
1.73 1.73 2.15 


i The omega ratio equals the value indicated. See text for interpretation. 


Numerous equations, incorporating the 
measures of relative and/or absolute firm 
size variables were estimated using both 
CLS and GLS. A cross section of represen- 
tative results is given in Table 2. While the 
coefficient of the relative size variable is 
rather small, it has the expected sign and 
the ¢-ratio is quite substantial. The result 
is typical for all CLS and GLS formula- 
tions and for all industry definitions. Thus, 
the FTC hypothesis is given strong sup- 


port. We continue to have some reserva- 
tions, however, about the original eco- 
nomic rationale for including this variable 
in the first place. 

Of the two alternative measures of ab- 
solute size, E4, the linear form, consis- 
tently provided the stronger estimates. 
When the only other independent variable 
is the four-firm concentration ratio, the 
coefficients of both size variables have the 
correct signs—assets with a fairly high t- 
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TABLE 2—-NINETY-NINE FOOD Sector COMPANIES: ESTIMATED REGRESSION EQUATIONS RELATING PROFIT OVER 
SALES (R;) To VARIOUS EXPLANATORY VARIABLES USING GENERALIZED LEAST Squares (GLS) 
Wire Omega RATIO EQUAL To 0.5, RECONSTRUCTED CENSUS INDUSTRIES 








Regression Coefficients With é-ratios in Italics 











Four-Firm Research and Coefficient of 
Concentration Advertising Development Relative Inverse of Multiple 
Ratio Over Sales Expenditures Firm Size Assets Log Assets Determination 
Intercept M) (Ex) (Ex) (Esi) (Ea) (Ei) 
— 0231 .0514 . 1092 .4865 .0269 .469 
3.00 1.44 1.94 2.71 
.0027 .0706 .0018 .405 
4.45 1.85 
— 0171 .0512 .1106 .5416 .0014 .440 
2.89 1.38 2.11 1.41 
— 0229 0508 0995 4876 0250 0005 471 
2.94 1.27 1.94 2.33 0.50 
— 0226 .0727 — 2696 394 
4.54 1.27 
.0012 -0516 .1265 "5472 — 1928 433 
2.89 1.59 2.12 0.90 
— 0279 0518 1122 4851 0279 0492 -470 
2.99 1.45 1,93 2.54 0.21 


ratio. Though this tends to support the 
Baumol hypothesis, the significance of the 
coefficients is substantially weaker with the 
addition of other independent variables. 
In fact, £4, has the wrong sign when rela- 
tive firm size is included in the equation. 
The additional variables are positively cor- 
related, to varying degrees, with either 
measure of size. In our judgment, the 
overall results for our sample lend support 
to the Baumol hypothesis in a limited 
context only. That is to say, when product 
differentiation and other factors which 
may be associated with firm size are taken 
into account, absolute firm size offers little 
additional explanatory power. 


Plant Scale Barriers, Growth, and Diversi- 
fication 


The formulations reported in Table 1 
were modified by adding, one at a time, 
each of the following three independent 
variables: plant scale barrier to entry, M s7; 
market growth, Ms;; and diversification, 
with three alternative measures employed. 
Regarding Mə; the estimated coefficient 


was always positive, as expected, but the 
t-ratios were not very impressive using 
CLS estimation and were even lower in the 
various GLS formulations. Using recon- 
structed census industry definitions, for 
example, and setting the omega ratio equal 
to 0.5, the estimated coefficient equaled 
.3532 with a tratio equal to 1.07. Interest- 
ingly, though we don’t know quite what 
to make of it, the inclusion of Ms; plays 
havoc with the ¢-ratios for concentration 
when Census four-digit industries are 
used. Similar results have been reported 
by Comanor and Wilson who suggest that 
multicolinearity is partly to blame. 

The estimated coefficients for M3; were 
positive with small ¢-ratios using CLS and 
GLS with zero off-diagonal elements; the 
estimates for the initial three independent 
variables were not greatly affected. The es- 
timated coefficients were negative with ¢- 
ratios in excess of 3.0, however, using GLS 
with non-zero off-diagonal elements. The 
results were obviously highly sensitive to 
the statistical procedure used and, on 
balance, offer little support for the hypoth- 
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esis that market growth has a systematic 
effect on company profit rates. 

Estimates did not support the hypoth- 
esis that the extent of diversification is 
positively related to profit rates. The es- 
timated coefficients using one measure 
of diversification, Ei, were consistently 
positive but without acceptable signif- 
icance. The other two measures of diver- 
sification, Zs; and Ef, consistently pro- 
duced coefficients with the wrong (nega- 
tive) sign and with large /ratios in the case 
of Es: These results were not altered by 
the inclusion of relative firm size, Ez;, as an 
additional independent variable. 


HI. A Postscript 


Viewing the diversified firm as a mere 
aggregate of “specialized firms” risks seri- 
ous oversimplification and the statistical 
assumptions required to make the formula- 
tion operational are strong. Still, we be- 
lieve that the resulting treatment of 
heteroskedasticity is less ad hoc than treat- 
ments found elsewhere. Importantly, the 
interdependence among error components 
for firms operating in the same market is 
taken into account in a systematic man- 
ner. It is our impression that this possibil- 
ity has received scant attention in the 
literature though it should have been ob- 
vious in light of price theory and specifica- 
tion error. We -cannot judge on a priori 
grounds how important it is to account for 
such interdependency in estimation, but 
the sensitivity of our statistical results to 
changes in the omega ratio suggest that 
those who ignore it proceed at their own 
peril. 

Though we expect our empirical find- 
ings to be of some interest, the dictates of 
science call for replication of our results 
for different spatial-temporal domains. In 
this regard the similarity of our findings to 
those of the FTC is at least reassuring. In 
future work we believe researchers will 
need venture beyond merely wondering 


about the possible sensitivity of statistical 
results to industry definitions. If the food 
sector is representative, placing heavy re- 
liance on Census definitions may be caus- 
ing much mischief in research. Moreover, 
refinement of specific hypotheses and fuller 
specification of equations appear to be 
quite critical. Witness the widely disparate 
results for the absolute size variable de- 
pending on what other variables are in- 
cluded in the analysis. 


APPENDIX. 


TABLE 1—RECONSTRUCTED CENSUS INDUSTRY 
DEFINITIONS, FOOD PROCESSING SECTOR 


Animal feed, manufactured for commercial animals; 
Baby food in cans and jars; Baked goods, dry, crackers; 
Baked goods, dry, cookies; Baked goods, soft; Baking 
powder and yeast; Beans, canned, dry; Brewing; Chips, 
potato, corn and miscellaneous flour products; Confec- 
tions, bars and specialties; Confections, bulk and pack- 
aged candy; Cereal, ready to eat; Cereal, to be cooked; 
Chocolate manufacturing; Coffee; Distilling, raw grain 
spirits; Distilling, beverages, blended and bottled; 
Dessert mixes; Fish and seafood, canned finfish; Fish 
and seafood, fresh and frozen finfish; Fish and seafood, 
fresh, frozen, and canned shellfish; Flavorings and ex- 
tracts; Flavorings for soft drink bottlers; Fruit, canned 
and frozen; Fruit, dried; Grain mill products, wheat 
flour; Grain mill: products, mixes and prepared flours; 
Grain mill products, refrigerated doughs; Gum, chew- 
ing; Juice, noncarbonated fruit and vegetable; Meat and 
poultry, fresh and processed; Meat sauces, all types, 
excluding catsup; Milk, canned evaporated and con- 
densed; Milk, dried instant; Milk, fluid and dairy pro- 
ducts; Margarine and butter; Nuts, shelled and salted; 
Oils, crude edible; Oils, refined edible; Peanut butter; 
Pet food; Pickles; Protein meals; Salad dressings, pre- 
pared; Soup, all forms; Spices; Sweeteners for human 
consumption; Tobacco, cigars; Tobacco, cigarettes; 
Tomato products, catsup; Tomato products, for cook- 
ing; Vegetables, canned and frozen; Vinegar; Wet corn 
milling. 


TABLE 2—STANDARD INDUSTRIAL CLASSIFICATION OF 
FOUR- or Five-Dicir GROUPS USED ror CENSUS 
Four-Five DIGIT Inpustry DEFINITIONS 
2011; 2013; 2015; 2021; 20231; 20232; 2024; 20262; 
2031; 20322; 20323; 20331; 20332; 20334; 20335; 20336; 
20338; 20341; 20352; 20353; 20354; 2036; 20371; 20372; 
20411; 20415-++-20455,i 2042, 20423; 20430; 20460; 2051; 
20521; 20522; 20620+20630; 20711; 20712; 20713; 
20714; 20716; 20720; 20722; 20730; 20820; 20851; 
20853; 20860; 20871; 20873; 2091-+2092-++2093; 2095; 
2096; 20961; 20962; 20991; 20992; 20993 ; 20994; 20996; 

20999; 2111; 2121. 


iSee U.S. Senate Subcommittee on Antitrust and 
Monopoly, page 245. 
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The Pareto Optimal Approach to Income 
Redistribution: A Fiscal Application 


By GEORGE M. von FURSTENBERG AND DENNIS C. MUELLER* 


In the last few years several attempts 
have been made to reintroduce the income 
distribution question into the mainstream 
of economic literature. The most impor- 
tant of these were made by Harold Hoch- 
man and James Rodgers (1969, 1970), 
their commentators, Paul Meyer and J. J. 
Shipley, Richard Musgrave, and Robert 
Goldfarb, and more ambitiously, Mark 
Pauly (1970b). Treating income redis- 
tribution as a public good, these authors 
employ the corresponding established 
theory, based on consumer sovereignty 
and individual pursuit of gain, to deter- 
mine a Pareto optimal level of redistribu- 
tion. They thus dispense both with ex- 
ternally contrived social welfare functions 
and with theories of conflict and strategy 
in order to remove the dichotomy between 
allocation and distribution decisions from 
the Public Finance literature. 

Though it may not be coextensive with 
the political issue,’ the Pareto optimal ap- 
proach to redistribution appears promis- 
ing at first glance. If a significant amount 
of redistribution can be provided without 
anyone losing welfare, social conflict and 
the need for coercion can be minimized. 
However, before committing ourselves, 
the theoretical and practical viability of 
the Pareto optimal construction of the 
problem must be tested by working 
through to a fiscal application. In the next 
two sections of this paper we will there- 
fore pay close attention to the assumptions 


* Associate professors of economics at Indiana and 
Cornell University, respectively. We wish to thank 
Robert Tollison and an anonymous referee for helpful 
comments. 

1 See Musgrave. 
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which have to be made before a specific 
tax-transfer structure can be derived. To 
obtain such an operational solution, a 
utility function will be specified which, 
while arbitrary and thus purely explora- 
tory in detail, nevertheless isolates the de- 
gree of altruism and other essential postu- 
lates required to justify any given transfer 
level within this framework. After dem- 
onstrating the basic method with a case 
involving three persons two of whom are 
transferors, a compulsory, though formally 
Pareto optimal, redistributive tax scheme 
is simulated in Section II for the U.S. 
economy as a whole. 

The conditions for voluntary income 
transfers between two persons, outlined by 
Hochman and Rodgers, need not be re- 
capitulated here. Uncoordinated or bi- 
lateral transfers are forthcoming if, and 
only if, the marginal utility of transferring 
a dollar of one’s own income exceeds the 
marginal utility of retaining it. To allow 
for the possibility of altruism, the total in- 
comes of the poor (Hochman-Rodgers) or 
a selected range of externality-generating 
commodities consumed by the poor 
(Pauly) are included as arguments in the 
preference functions of potential donors. 
In the two-person case with one rich and 
one poor, an optimal outcome can still be 
achieved without the aid of government 
organization. However, as Musgrave and 
Goldfarb have pointed out, unless there is 
a collective plan in which many are re- 
quired to share in the cost of providing 
additional dollars to the poor, the amount 
of redistribution undertaken in society at 
large remains suboptimal. Moreover, vol- 
uniary burden-sharing agreements are im- 
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possible to achieve among numerous po- 
tential transferors, since each person re- 
gards the amount of redistribution pro- 
vided as independent of his particular con- 
tribution to this public good. Hence, if we 
are to pursue the justification and feasibil- 
ity of government-enforced Pareto optimal 
redistribution, it is clearly necessary to go 
beyond the two-person case. 


I. The Range of Pareto Optimal 
Solutions for Three Persons 


As one approaches the fiscal setting, 
further stipulations have to be made. 
Taxes are assumed to be levied on the basis 
of individual incomes regardless of source, 
so that—distinctions by age and family- 
size aside—a single schedule applies to the 
same concept of income as is used to define 
the demand for public goods and for mak- 
ing transfers. This implies that only the 
progressivity of the schedule and the level 
of taxes and services can be varied through 
fiscal management. Applied to redistribu- 
tive taxes, consumer sovereignty can thus 
be respected only if summary statements 
about the income elasticity of demand for 
making transfers are possible.” In addition, 


the progression of marginal rates of sub- - 


stitution between own and other income 
has to be sufficiently smooth? across the 
different income classes to yield tax struc- 
tures which add up to a feasible political 
program.* 

The knowledge that units with the same 
income will be taxed equally prevents dis- 


? See David Winch, especially pp. 495-97. 

è Koichi Mera uses a smoothness criterion to identify 
the sacrifice principle of taxation which is most com- 
. patible with the effective U.S. tax structure. 

4 An acceptable redistributive tax structure could not 
be found, for instance, if people cared mainly about rela~ 
tives who tend to be members of the same group, or if 
charisma (“the charwoman who knits a shawl for the 
princess”) is significant. See William Vickrey, pp. 40-44. 
More generally, if making transfers becomes a strongly 
inferior good beyond some high level of income, all con- 
ceivable Pareto optimal programs might outrage trans- 
ferors with incomes below this level. 


° 


simulation of preferences. At the same 
time, if the Pareto restriction is taken 
literally, genuine differences in tastes 
within income classes must be either as- 
sumed away or “averaged out.” Given 
that preferences are homogeneous within 
each income group, one must still require 
independence of preferences between dif- 
ferent groups of transferors and the ab- 
sence of endogenous change in preferences, 
if the transfer decision is to be deduced 
from predetermined individual tastes. 

If the previous conditions are met,’ in- 
troduction of an ordinal utility function 
containing only income variables involves 
no further compromises or commitments. 
To clarify the process of public choice, one 
might first specify the kinds of utility 
functions implicit in political programs of 
the day. These policy functions could then 
be contrasted with the criterion function 
which is to be inferred from individual 
preferences. Although no such function has 
as yet been proposed, its outlines might 
conceivably be inferred from novel con- 
sumer surveys or more indirect evidence.® 
If the criterion function, with respect to 
which-Pareto-preferred moves are defined, 
can be matched with one of the policy 
functions, the implied redistributive pro- 
gram would carry normative sanction. 

To explore the potential of this ap- 
proach, we choose the ordinal utility func- 
tion for income group t, 


5 In Section ITI we explore some of the implications of 
their not being met. 

ê Professor Robert W. Kilpatrick of Cornell Univer- 
sity informs us that he has analyzed a time-series of 
responses to the Gallup question, asked since 1947: 
“What is the smallest amount of money a family of four 
(husband, wife, and two children) needs each week to 
get along in this community?” Preliminary indications 
are that the presumed poverty line rises systematically, 
but not strongly, with the income of the respondent. 
This would seem to imply that people take a slightly 
more generous view of poverty, the farther they are 
away from it. The general implication that people con- 
sider their own income in relation to that of lower- 
income families to determine Pareto optimal redistribu- 
tion is bujlt into the utility function specified below. 
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Ui= Y4 [I (Y/Y, 
jal 

to yield a minimum guaranteed income 
solution. While other income redistribu- 
tion objectives can be envisaged, we be- 
lieve that the guaranteed income objective 
is the one most in keeping with the vol- 
untary transfer approach, and for that 
matter with current political debates. If 
the marginal utility to transferor 7, of 
raising the income of j, is a decreasing 
function of Y,;, as our function implies, 
transfers will always be directed to who- 
ever remains poorest. Of course, work in- 
centive considerations might dictate other- 
wise. However, any deviation from the 
policy of bringing all those receiving 
transfers up to the same income level must 
be based on nondistributive criteria of 
efficiency and allocation which are beyond 
the scope of this analysis. 

Beginning with three persons whose in- 
come is ranked from the lowest, such that 
Y¥i<¥.<Y;, a tax scheme can be derived 
that makes the richer two share in the cost 
of financing the transfer to the lowest- 
income person. A range of Pareto optimal 
solutions results in a manner similar to the 
Johansen-Lindahl derivation.’ As already 
explained, it is specified that the income of 
others, Y;, is only taken into account by 7, 
if it is less than his own income, Y,. After 
taking logarithms the utility function be- 
comes: 


. i—1 
U; = a log Vi tb >) log (Y;/ Yò, 
(1) om 
VY; < Y; 


Specifically, the utility functions for the 
three income classes are: 


7 See Leif Johansen. As shown by Vincent Tarascio, 
pp. 10-12, Pareto himself used subjective social welfare 
functions of individuals at one point, in which the pre- 
sumed utility levels of others appear as arguments. The 
resulting differential equations, or “offer curves,” could 
easily form the nucleus of a “Pareto optimak’ welfare 
redistribution theory. 


~~ 

i) 

oe 

S 
ba 
l 


=q log Yı 
(3) U2 = (a — b) log Y: + b log Yı 
(4) Us; = (a — 2b) log Y; + b log Yı 
-+b log Y> 

Assume persons 2 and 3 bear c percent 
and (1—c) percent of the cost of trans- 
ferring Sı dollars to individual 1, respec- 
tively. If the initial income levels are 
Y,*, Y:*, and Y,*, then the post-transfer 
incomes are: 
(5) VY; = Y*, + Sy 
and dY: = aS1, 


(6) F> = Yy*, = oS 
and dV» = oS cdsi, 
(7) Y= ¥Y*;—-(1—o)Si 


and dY; = — (1 — «)dS; 


Pareto optimal redistribution can be 
achieved as long as, for individuals 2 and 3, 
the change in utility from transferring in- 
come is greater or equal to zero. The re- 
cipient (1) always stands to gain, even at 
the margin, since a is positive. Differ- 
entiating equations (3) and (4),® substitu- 
ting for the F and dY, and dividing 


`- through by dSi, we therefore obtain: 


(3a) dU2/dS; = — [(a— 6)/(V*2 ~ cSi) Jc 
+ b/(¥*, +S), 
(4a) dU3/dS; = — [(a — 26)/(Y*s 
= (1 — ASD] — A + 5/(P*1 + Sy) 
— [b/(V*. — oS) Je 


If the coefficients of the utility function, 
a and b, and the initial income levels, Y*, 


8 From the total derivative of (4), 
dU; = [(a — 2b)/¥sld¥s + [6/¥ild¥1+ [b/Y:ld Y», 


it can immediately be seen that the utility function in- 
deed implies a minimum guaranteed income solution. As 
long as F in the denominator is greater than Yj, the 
utility increment derived by individual 3 will always be 
highest per dollar transferred to individual 1. Hence, no 
transfers will go to any higher-income person until all 
those with lower income have been brought up to his 


level. i 
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are given, one can solve for those com- 
binations of c and Sı which reduce 
(dU/dS;) to zero in both (3a) and (4a). 
The resulting optimal transfer loci, or 
offer curves, Oz and Os, are shown in 
Figure 1. In the diagram, in which the cost 
share c is plotted against the transfer 
amount Sj, the slope of indifference curves, 
such as J, and Is, must be zero where they 
intersect their respective offer curve. In- 
dividual 2’s indifference curves slope down 
from any such point, since any deviation 
from the optimal S- must be compensated 
through a reduction in c. Conversely, since 
individual 3’s cost share is (1—c), his in- 
difference curves must be sloping up in 
both directions from any point on O3. The 
locus of all points of tangency between in- 
difference curves J, and J; yields the con- 
tract curve CD. Mcving up this curve, in- 
dividual 3’s welfare level rises, while that 
of individual 2 falls. 

Figure 1 is drawn for a equal to .9 and 
b equal to .1, but it can easily be seen from 
equations (3a) and (4a) that the location 
of the offer curves in the transfer diagram 
depends only on the ratio b/a. Increasing 
the relative altruism coefficient, b/a, shifts 
the offer curves outward since the welfare 
of transferors has become more responsive 
to raising the income levels of transferees. 
In the next section, b/a is allowed to vary 
to reveal the degree of altruism that would 
have to be present if different minimum 
guaranteed incomes could be provided in 
the United States by redistributing solely 
in Pareto optimal fashion. Conversely, 
given b/a and a stable political consensus 
supporting it, exogenous changes in the 
absolute and relative income distribution 
produced by technological progress or 
other sources of economic growth would 
have predictable effects on the desired 
transfer level. 

To complete the demonstration of the 
basic method used to derive explicit trans- 
fers, b/a is held fixed at its original level 
of 11.11 percent for the remainder of this 
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FIGURE 1. DERIVATION OF THE CONTRACT 
CURVE FOR REDISTRIBUTION FINANCED 
BY INDIVIDUALS 2 AND 3 IN THE 
Ratio ¢ to (ic) 


section. If the initial income levels, F:*, 
Y,*, and Y,*, are arbitrarily chosen to be 
$2,000, $8,000, and $16,000, respectively, 
the intercept OB in Figure 1 is found to be 
~—(1/7), and OA equals $250. The inter- 
section of the offer curves occurs at point 
F, indicating a transfer level of $889, one- 
third of which is paid by individual 2 and 
the other two-thirds by individual 3. 
Hence, the taxes of the two transferors are 
proportional to their income. 

In this example, individual 2 would wish 
to transfer nothing at all, if he had to bear 
the whole burden so that ¢ equals one. By 
contrast, individual 3 is willing to transfer 
a small amount OA when c equals zero.° 
As a matter of fact, individual 3 would 
even be willing to pay transaction costs!’ 


9 Since we have here returned to bilateral distribution, 
with one person paying all, A might be called a Hoch- 
man-Rodgers transfer point, although it lies outside the 
range of Pareto optimal solutions in the three-person 
case. By varying the initial income level of one trans- 
feror, shifts in A could be produced which could be re- 
lated to the original change in income to give precision 
to the Hochman-Rodgers concept of the transfer 
elasticity. 

10 Tf these costs take the form of a bribe paid to indi- 
vidual 2, the highest-income person, 3, derives some 


- satisfaction also from adding to the income of individual 


2. As a result, the negative intercept of O: would increase 
to 1/5 from 1/7, shown in Figure 1. Hence, conflict situ- 
ations could be envisaged which would have to be re- 
solved through payments to groups with unequal post- 
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equal to 100B percent on top of the dollar 
transferred, if he would otherwise be pre- 
vented from making any transfers at all. 
Under those conditions, the contract curve 
would extend down to C’. In either case, a 
whole range of transfer levels and cost 
shares, with individual 2 paying from a 
little less than 50 percent to almost 
nothing, is seen to satisfy the requirement 
of Pareto optimality when a redistributive 
tax-transfer scheme is to be introduced. 
The Lindahl solution F, given by the inter- 
section of the offer curves, has no more 
normative significance than any other 
point on the contract curve. 

Nonetheless, F does have a certain op- 
erational importance. For instance, if the 
size of the transfer is determined by polling 
individuals 2 and 3 about the levels each 
favors on the assumption that they pay c 
and (1—c) percent of the transfer cost, 
respectively, then the only matching se- 
lection of amounts is given by F.” For 
higher values of c, individual 2 favors a 
lower transfer level, individual 3 wants a 
higher one, and the actual transfer sum 
provided would have to be worked out 
through bargaining among the two trans- 
ferors. A segment of the contract locus be- 
tween the offer curves would indicate the 
optimal results of compromise. For lower 
values of ç the reverse holds and the same 
scope for game strategies exists. Hence, 
unanimous agreement on transfer levels 
can be obtained only if compulsory taxes 
are imposed at the cost shares given by F. 
Because of preference registration prob- 
lems, the location of F would be harder to 





transfer incomes and still not violate the Pareto cri- 
terion. In Figure 1, no such payments are actually 
visible, since C’ is placed above the horizontal axis. 
Nevertheless, the relevance of the theoretical considera- 
tion is obvious in explaining the spill over into middle- 
income classes, which is observed in many government 
in-kind transfer programs with basically redistributive 
rationale. 

H See Martin McGuire and Henry Aaron, pp. 32-33. 


determine in the large number case; but 
setting the corresponding obligatory tax 
shares would still produce unanimity on 
amounts.” Furthermore, F is the only 
point for which numerical solutions can be 
obtained in the calculations that follow. 
Tax shares derived from the offer curves 
sum to unity only at the transfer level as- 
sociated with F. 


II. An Application to the U.S. 
Income Distribution 


Before the previous model can be ap- 
plied to the U.S. economy, a realistic con- 
densation of the American income dis- 
tribution must be obtained. Our aim is to 
delineate a manageable number of income 
classes of varying width but equal weight 
so as to include the same percentage of 
families in each. We can then take the 
estimate of mean income in each class, de- 
rive the offer curves, and solve for a point 
analogous to F. ` 

Instead of arbitrarily fixing the level of 
a and b in the utility function, which ought 
to be based on (unknown) individual 
preferences, we substitute for S by im- 
posing minimum guaranteed income levels 
of current political interest. We then in- 
quire what the relation between a and b 
would have to be to imply this particular 


2 If making transfers conferred benefits on donors 
because they took joy in, or heavenly rewards for, their 
own giving, the transfer activity would have all the 
characteristics of private goods. No benefits would ac- 
crue to transferors jointly from their own giving and the 
giving of others, and hence there would be no exclusion 
problem. In the model applied in this paper, transferors 
benefit whenever lower-income persons receive supple- 
ments; they are indifferent to the identity of the giver. 
With jointness thus admitted and exclusion not feasible, 
F can no longer be identified as a stable equilibrium, 
rather, non-core outcomes are likely. With a large num- 
ber of taxpayers it is always advantageous for some 
taxpayer to form a coalition of one and refuse to pay 
taxes, since no rich person can be denied the benefits of 
seeing the poor’s lot improved by income transfers from 
the other rich. However, if exclusion were feasible, joint- 
ness in consumption alone would not prevent F from 
being the politically relevant allocation in the core. On 
this, see Mark Pauly (1967, 1970a) and Duncan Foley. 
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solution. Since the equations for the offer 
curves are homogeneous of degree zero in 
a and b, only the ratio b/a and the tax 
cost shares of transferors c, enter as un- 
knowns. Adding the condition that the 
tax shares add to unity, to the offer curves 
obtained for each class of transferors per- 
mits one to solve the system. 

Charles Metcalf has shown how log- 
normality can -be achieved through dis- 
placement of the U.S. income distribution. 
Dividing both the upper income bound of 
the first population decile and the lower 
bound of the highest decile by median 
family income, he found values of .31 and 
2.00, respectively, to be representative for 
the postwar period. In 1970, the median 
income of primary families is expected to 
be around $10,000 so that the correspond- 
ing decile boundaries would be $3,100 and 
$20,000. Under these conditions, a dis- 
placement factor of $12,258 must be added 
to obtain a lognormal distribution, judged 
only by the two decile measures. The mean 
of the displaced distribution is $22,258, 
while $15,358 and $32,258 hold at the re- 
spective decile boundaries. Since log 
(22,258/15,358), or, symmetrically, log 
(32,258/22,258), equals 1.28 times the 
standard deviation of the logarithms of the 
displaced incomes values, if 40 percent of 
families fall into each range, the standard 
deviation can be calculated. Choosing in- 


come classes the width of a decile, class 
boundaries and means are readily obtained 
using z-values of specified areas under the 
normal curve [z=(«—y)/o]. After sub- 
tracting the displacement factor, the re- 
sulting income levels are shown in Table 1. 
We can then characterize the U.S. in- 
come distribution as if it consisted of ten 
individuals and derive offer curves as in 
Section I. Using the symbol c; for the tax 
cost share at the mean income level of the 
ith population decile, offer curves are 
specified for either eight or nine trans- 
ferors, depending on whether the income 
floor to be provided is above or below 
$4,230, the mean of the second decile. The 
difference between the guaranteed mini- | 
mum and the mean income of $1,568 in the 
first decile yields the transfer amount S. 
For example, assuming a floor of $3,000, or 
S of $1,432, and setting a equal to any 
level, such as .9, while leaving b variable 
gives a triangular expansion of equations, 
comparable to (3a) and (4a). These are 
equations (8a), (8b), ..., (8i), and (9). 
With the last restriction, stating that 
the tax shares sum to unity, the ten non- 
linear equations above can be solved for 
the nine tax shares and b by computer 
iterations. The results are shown in Table 
2 for income floors ranging from $1,600 to 
$5,000. It is noted that the distribution 
of costs between transferors is independent 





(8a) 0 = — ca(.9 — b)/(4,230 — 1,432c2) + b/3,000 
(8b) 0 = — ca(.9 — 25) /(6,052 — 1,432c3) + 6/3,000 — cad/ (4,230 — 1,432c2) 


©. æ o e è s soar ea ss s 


> s a s o a a s ‘a soro or o ‘l ‘o 


(8i) 0 = — ¢10(.9 — 9b)/ (23,578 — 1,432c10) + b/3,000 — cab/(4,230 — 1,432c2) 
= ¢3b/(6,052 ain 1,432c3) = cab/ (1,652 an 1,432c4) tte csb/ (9,205 i 1,432c5) 
— ceb/ (10,825 — 1,432c6) — orb/ (12,628 — 1,432c1) — csb/(14,802 — 1,432cs) 


— cob/ (17,791 — 1,432c9) 


(9) Spal 


i=? 
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TABLE 1—A REPRESENTATIVE INCOME DISTRIBUTION 
For FAMILIES, ESTIMATED IN 1970 DOLLARS? 











Decile Range Class Median? 
1 $0- 3,100 $1,568 
2 3,101- 5,187 4,230 
3 5,188- 6,865 6,052 
4 6,866- 8,427 7,652 
5 8,428-10,000 9,205 
6 10 001-11, 695 10,825 
7 11,696-13 650 12,628 
8 13, 651-16, 142 14,802 
9 16, 143-20,000 17,791 

10 20,001- œ 23,578 





2 For the period 1949-65, Metcalf found that the an- 
nual income level at the bottom decile cut-off amounts 
to 31 percent of the median income of families with male 
head and wife not in the labor force. Such families ac- 
count for almost 60 percent of all families. Similarly, the 
income level determined such that 90 percent receive 
less came to 200 percent of median family income on 
the average. Setting the latter equal to $10,000 to ap- 
proximate 1970 levels then yields an income distribution 
whose structure is representative for the postwar period. 

b The class medians, which are used as estimates of 
the class means, imply an average family income of 
$10,834, compared to $10,953 expected for the dis- 
placed lognormal distribution with variance .0838 in 
natural logarithms. 


of the level of the income floor as long as 
only families in the lowest decile of the in- 
come distribution (represented by a single 
person) receive transfers. If the minimum 
guaranteed income level rises above $4,230 
so that families in the second decile turn 
into transferees, new cost shares are es- 
tablished which would again remain con- 
stant until the floor rises above $6,052, 
the mean of the third decile. Furthermore, 
the cost shares imply that a proportional 
tax rate, shown on the last line of Table 2, 
should be imposed on all transferors. This 
consequence is inevitable if the utility 
functions are of the generalized Cobb- 
Douglas type, as can be seen by inspecting 
the original equations of the offer curves.% 

Because of the loss of detail involved in 


18 The proof is based on showing that if the income of 
one group of transferors is $ times as large as that of 
another, their tax share must also be & times ‘as large to 
satisfy the equations. 


representing the U.S. income distribution 
by a single measure per decile, estimates of 
the total federal budget cost of providing 
any given income floor cannot normally be 
derived from our results. For instance, if 
the floor happened to be $1,568, our 
specification would imply that no transfers 
are needed at all although the relative 
altruism coefficient, b/a, still amounts to 
over 1.4 percent. In fact, around 5 percent 
of all families will have less than $1,568, 
the mean (median) of the first decile. 
Hence, a meaningful estimate can be made 
only at the upper bound of the first decile, 
or at an income level of $3,100, 

Multiplying the difference between 
$3,100 and $1,568 by one-tenth of the 
number of families in the United States, or 
5.2 million, yields a budget cost estimate of 
almost precisely $8 billion for 1970. In this, 
around 12 million unrelated individuals 
are excluded and all problems arising from 
the definition of income or from differ- 
ences in the size’ and age structure of 
families are disregarded. Furthermore, the 
coefficient 6 would have to amount to 
exactly 2.86 percent of a in the criterion 
function, if $3,100 were to be the income 
floor desired by transferors acting in con- 
cord. It should be noted that this assumes 
a fairly sizable degree of altruism on the 
part of all those with incomes above 
$3,100, for it implies that they are willing 
to transfer 1.38 percent of their income to 
those in the bottom decile. 


III. Evaluation 


Having shown what is necessary to im- 
plement the Pareto approach to redis- 
tribution, we close with an examination of 
some of the basic assumptions on which it 
rests and consider conceptual and prac- 
tical problems to which these assumptions 
give rise. 


4 The sum of the absolute deviations of income from 
the upper bound of any distribution is equal to the dis- 
tance between that limit and the mean, multiplied by 
the number of observations. . 
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TABLE 2—SoLutions oF HYPOTHETICALLY PARETO OPTIMAL 
Tax-TRANSFER PROGRAMS FOR THE UNITED STATES 








Income Floor | $1,600 $2,000 $2,500 $3,000 $3,500 $4,000 | $4,500 $5,000 




















b/a 1.48% 1.84% 2.31% 2.77% 3.23% 3.69%] 4.16% 4.61% 
Tax Shares? 
C .0396 — 
Cs .0567 -0590 
C4 .0717 .0746 
fs .0862 .0898 
Cs .1014 .1056 
cI .1183 .1231 
C8 1386 1444 
c .1666 .1735 
Cio x 2209 . 2300 
Implied 
Tax Rate 03% 40% .87% 1.34% 1.81% 2.28%) 3.12% 4.10% 





a The tax shares sum to unity. At an income floor of $3,000, they imply, for instance, 
that families in the second decile (Y= $4,230) pay $56.71 (3.96% of $1,432) in taxes, 
while families in the tenth decile with income of $23,578 pay $316.33 (22.09% of $1,432). 
In either case, taxes amount to 1.34% of income. Income inequalities are never reversed 


as a result of the transfers. 


First there is the assumption that in- 
dividual evaluations of need are based on 
the income levels of the poor and that re- 
distribution takes the form of income 
transfers. Presumably, what bothers the 
rich is not that the money incomes of the 
poor (including annuitized net worth, if 
any) are low, but that, largely because of 
this, their realized welfare is thought to be 
low. Already at the outset, it wouldseem 
difficult to get transferors to agree on what 
cash-equivalent income, excluding taxes 
but including the value of all benefits de- 
rived from government, is to be regarded 
as affording the same level of welfare, for 
instance, to a public housing tenant in New 
York and to a tenant farmer in Mississippi. 
Then there will be debate over how any 
desired improvement can best be achieved. 
Income maintenance can be provided 
either through continual income trans- 
fers,!® once and for all asset transfers, or 
increased socialization of ownership and 
services. Alternatively, job training pro- 


1 For Pareto optimal programs involving price reduc- 
tions on selected commodities consumed by the poor, see 
Pauly (1970b).# 


grams and educational reforms can be used 
to increase earnings capacity without im- 
mediately affecting measured income. 
Therefore, even if all the rich agree on the 
desirability of redistribution in some form, 
the Pareto criterion might have to be 
violated if no agreement can be reached on 
the underlying welfare calculus and the 
appropriate means for carrying out such a 
program. 

Another obstacle to the imposition of a 
Pareto optimal redistributive tax arises 
because of the practical need to tax all 
members with equal (taxable) incomes at 
the same rate and to preserve smoothness 
in the tax structure vertically. This prob- 
lem exists, of course, with every public 
good. Among individuals with diverse 
tastes, some can always be found whose 
welfare is reduced by the combined tax 
package and public goods program they 
are forced to take. The problem is con- 
ceptually more serious in the case of a re- 
distributive tax, however. 

First, if one simply ignores the losers, 
one implicitly assumes that the benefits to 
those higher-income persons favoring the 
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measure are sufficient to outweigh the 
losses of the others. Interpersonal utility 
comparisons are obviously involved here 
and one reverts to the old elitist approach 
to redistribution—where the elite is now 
a simple majority of all potential trans- 
ferors. Once the possibility of this kind of 
conflict is admitted, it becomes logically 
difficult to exclude potential transferees 
from joining the altruistic elite or from 
forming a power block of their own. We 
are then thrust back to a situation of class 
conflict over the level of redistribution, 
where one group simply takes income from 
another (see Musgrave). 

Second, one could argue that although 
the amount of any one public good sup- 
plied may not be Pareto optimal, the pro- 
vision of all public goods is. Voters can 
trade away votes on issues they consider 
less important, increase their probability 
of winning on the remaining issues, and 
thus raise the likelihood that they will ex- 
perience a net gain from the total package 
of public goods supplied (see Buchanan 
and Tullock, Coleman, and Mueller). Con- 
sistent with Hochman and Rodgers’ shift- 
ing of redistribution into Musgrave’s al- 
location branch, one might thus hold that 
differences in the preferences of donors in 
any income class can be ironed out by 
grouping redistribution with other public 
goods issues and allowing vote trading. 

However, this is not a satisfactory solu- 
tion if the primary function of redistribu- 
tion is to improve the welfare position of 
the poor not just in isolation, but relative 
to the rich. If the opponents to redistribu- 
tion are compensated by allowing them a 
greater influence on other public goods 
through vote trading, they may be left 
with a relatively greater command over 
private and public goods after redistri- 
bution—and vote trading—than they had 
before. Thus, if the goal of redistribution 


16 Redistributive tax measures will be passed along 
with expenditure bills that favor the rich. Since the 
package deal may confer uneven “gains from trade,” it 


is a narrowing of differences in welfare 
levels realized by rich and poor, the re- 
distribution issue must be separated from 
the class of allocation issues. Otherwise 
the preceding goal might be compromised 
in the attempt to preserve Pareto optimal- 
ity through logrolling.” 

In summary, a meaningful program of 
redistribution, with the welfare of the poor 
improving relative to that of the rich, can 
only be achieved through a Pareto optimal 
tax-transfer program if all transferors ap- 
prove of the amount and form in which re- 
distribution should be carried out at given 
tax shares. Barring this, redistribution al- 
ways involves the imposition of a program 
by some elite, if it is to be effective. Con- 
versely, strict enforcement of the Pareto 
criterion under such conditions results in 
preservation of the status quo ante. With a 
less than universal desire for making trans- 
fers, the main objective tends to be 
thwarted as potential losers must be com- 
pensated via logrolling.” 


may still be possible to improve the relative welfare of 
the poor, for instance, by keeping the welfare level of 
transferors unchanged. In actuality, however, with the 
rich disagreeing on the desirability of transfers, relative 
bargaining strengths and skills among the rich and be- 
tween rich and poor will determine the division of the 
gains. Thus, there can be no presumption that the rich 
will agree to the deal if they do not share its net benefits. 

"Tf there is no need for logrolling because preferences 
for redistribution are perfectly homogeneous within 
each group of transferors, the relative welfare of the 
poor will always be improved at least at the margin of 
the transfer when donors are indifferent but recipients 
still unsated. However, the slight equalization of rela- 
tive welfare levels which may occur under conditions 
most favorable to Pareto optimal redistribution is en- 
tirely incidental to the approach. Global concepts of 
social justice, applied to the whole income distribution, 
violate the rules of the game if they lead to coercion of 
transferors either by other transferors or by the class of 
recipients. 

18 In spite of these difficulties, the attempt to capi- 
talize on altruism may be helpful in shaping positions on 
matters of social policy. For instance, those who favor 
redistribution for purely selfish reasons can benefit in 
the knowledge that not all transferors are hurt since 
some are in favor of this program. Once the existence of 
income-systematic altruism has been identified, poten- 
tial transfer recipients should take care not to bargain 
away all the gains from a redistributive measure in an 
effort to get it passed. ° 
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Stability in Periodic Markets 


By Norman P. Oxzst* 


In the dynamic economic market models 
usually postulated, trading occurs ex- 
clusively continuously or trading occurs 
exclusively at separate, equally spaced 
points. This paper analyzes a market 
which is periodically open and closed (e.g., 
on evenings and weekends), such as the 
stock market. Trading occurs continuously 
when the market is open; it is prohibited 
when the market is closed. The existence 
of groups of traders who operate on in- 
formation obtained only when the market 
is open, and of different groups of traders 
who operate on information which can be 
obtained only after the market closes, im- 
plies that the exclusive use of either dif- 
ferential or difference equations will result 
in an inadequate representation of the 
dynamic behavior of prices. In what fol- 
lows, stability of the periodic market de- 
scribed above will be studied by using 
a mixed difference-differential equation 
model. 

Four separate groups of traders are 
postulated. The first two groups make 
their decisions overnight and affect the 
opening price of the next day. The second 
two groups trade during the remainder of 
the day. The first and third groups of 
traders represent “investors” who con- 
sider current prices only. Their demand 
functions are assumed to be linear in the 
price at which they trade. The second and 
fourth groups of traders represent either 
emotional investors or “speculators” who 
consider only past prices in their deci- 


* Assistant professor of economics at the University of 
Washington, Seattle. I would like to thank Stanley 
Reiter for his invaluable guidance. Special thanks also 
to Edward Ames and to an anonymous referee for many 
helpful suggestions. i 


sions.! Their demand functions consist of 
an expectations term representing past 
price behavior. The second group is as- 
sumed to be influenced by the change be- 
tween the previous two closing prices (last 
price traded during a day). The fourth 
group is assumed to be influenced by the 
rate of change of prices during the day. 
The primary advantage of the particular 
forms of these assumptions is the sim- 
plicity of the mathematics. 

The market mechanism is assumed to be 
a zero excess demand process defined on a 
two-good exchange market, with one of 


_these goods the numeraire. The demand 
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functions of each participant are sent to a 
central agent (specialist) who sets the 
market price where excess demand is zero. 
The demand functions of the first two 
groups determine the opening price each 
day from the closing prices of the previous 
two days. Given the opening price, the 
prices during the remaining part of the 
day are obtained by setting the total de- 
mand of groups three and four equal to 
zero. This system generates a closing price 
which, in turn, determines the opening 
price for the next day. The equilibrium 
price of this type of dynamic mechanism is 
a price at which the system will remain if 
that price is generated for a sufficiently 
long time. 

Stability of the discontinuous model will 
be defined in terms of the equilibrium 
closing price. It will be shown that if the 
closing prices each day converge to their 
equilibrium value then the opening prices 


1 The question of profitability of these traders is not 
relevant. One can imagine a steady stream of unprofit- 
able emotional investors with new ones constantly re- 
placing those running out of assets. 

s 
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each day converge to their equilibrium 
value. It will also be expedient to consider 
the stability of the associated continuous 
model. The discontinuous model will be 
said to possess intraday stability if the sys- 
tem in which the closing price each day is 
the same as the opening price the next day 
is a stable system. Alternatively, intraday 
stability can be thought of as the stability 
of a system in which intervals of time be- 
tween days are eliminated so that the 
market never closes and time is treated 
continuously. One of the important results 
obtained from analysis is: If the discon- 
tinuous system is intraday stable, then the 
values of the parameters of that system 
will be closer to those which lead to stabil- 
ity of the entire model, the larger the frac- 
tion of a day’s time devoted to trading. 
Alternatively, if the system is intraday 
unstable, then the longer the time devoted 
to trading, the further away will be the 
values of the parameters from those which 
lead to overall stability. Thus it is possible 
to create an unstable system from a stable 
one (or the reverse) by lengthening or 
shortening the time devoted to trading 
during the day. 

In what follows a discrete model, a con- 
tinuous model, and the discontinuous 
model discussed above will be presented. 
The same principles will be used in dis- 
cussing a weekly model. Conditions for 
stability will be derived. 


I. A Discrete Model 


In this model it will be assumed that 
there are two groups in the market, one of 
which reacts to past price behavior; 


Dy = —aPi +b 

Da = (Put Pio) 
where D: is the quantity demanded by 
group 7 at time t; i= 1, 2; t=1, 2,3,...,; 
a>0, b>0, and c0. 


Extrapolative expectations have been 
introduced: c>0 means previous price 
Ld 


change leads people to believe prices are 
going to change in the same direction in 
the future; c<0 means people believe 
prices will move in the reverse direction, 
and expectations may be said to be con- 
servative.? 

Price is set by a central agent so that the 
total quantity demanded at each point in 
time is zero. Setting the sum of Dı: and 
Da equal to zero, we get a solvable dif- 
ference equation of the form 


(1) Pet Prat Pr. = 
where a= —c/a, a2=c/a and G=b/a. 

The necessary and sufficient conditions 
for stability of equation (1) are 

(i) 1 + a, + a, > 0, 
(2) (ii) 1 — a +a > 0, 
(iii) 1 — a > 0 
The path of prices in the discrete model 
converges to its equilibrium price if, and 
only if, —1/2<c/a <1. 
II. A Continuous Model 


In this model, ¢ is defined on the set of all 
positive real numbers. Again there are two 
groups: 


DÙ = —a’P(t) +b 


D D ; dP 
= C amenena 
‘ dt 


where Di(#) is the quantity demanded by 
group 7 at time ¢; i=3, 4; a’ >0, b’>0, and 
c’ 40. 

By setting the sum of D4(f) and D4(t) 
equal to zero, we get a solvable differential 
equation. Price converges to its equilib- 
rium value if, and only if, c’<0. 


Ill. A Discontinuous Model 
The following notation will be necessary: 
Let R be the set of real numbers. 


2 See the article by Alain C. Enthoven and Kenneth J. 
Arrow. 
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Let N= {1, 2,3,...,}. 

Let day t=[t—1, t], EN where 
k-i, s]={wER|i—1 Sut}. 

Let half-open day t= (t—1, t], tEN; 
that is, day ¢ excluding opening time :—1; 
(t—1, t]= {wER|t-1<ust}. 

Let P(v) be the price at time 2, 
v€half-open day # for some EN. 

Let P()=P,, tEN, and be called the 
closing price on day tł. 

Let P* be the price at opening time 
t—1 (opening price) of day #, EN. 


This model will represent continuous 
trading periods separated by nontrading 
intervals. It is clarifying to consider a 
market with trading occurring during a 
fixed period (say five hours), and with no 
trades permitted between the close of the 
market and its next day’s opening. 

The existence of four groups in the 
market is assumed: two form their deci- 
sions between days, and buy or sell at the 
opening price of a day; two buy and sell 
during the half-open day. 


Let Dý be the quantity demanded 
by group z at time ‘—1 of day t, tEN, 
t>2;i=1, 2. 

Let D,(v) be the quantity demanded 
by group z at vChalf-open day é, ‘GN, 
t>2; 753, 4. 


Interday 

Du = —aPi +b 
3) 
( Dn = o(P ri—-P 2) 
Intraday 

D3(v) = —a’P(v) + 0’ 
4 dP 
(4) Diese 

dv 


For both sets of equations (3) and (4), 
the parameters a, b, a’, and 0’ are positive 
and the parameters c and c’ are non-zero. 

Equation set (3) determines the open- 
ing price each day from the closing price of 


the previous two days. Equation set (4) 
determines the price during the half-open 
day (and hence the closing price) from 
the opening price determined by equation 
set (3). Since it is assumed that group 4 
above takes the opening price of each day 
into consideration through the dP/dv 
term, the following assumption is made: 
Let v€ half-open day ¢ for ‘EN; then 


(5) limit PO) = P 


pot 


The intraday equations determine a first- 
order differential equation. The solution 
path of prices for each half-open day is 
dependent upon one constant which is 
determined by a specification of the initial 
price for that day. Equation (5) specifies 
that initial price as the opening price of 
the day determined by the interday equa- 
tions. 

The discontinuous model will now be 
solved for a difference equation represent- 
ing the path of closing prices each day. 

Setting the sum of D;(v) and D,(v) equal 
to zero, and solving for P(v) we get 


i 


b 
(6) Pho) = herit + = 
a 


where v€ half-open day t, ‘EN, and ¢>2. 
By equation (5), J, is determined so that 


b! 
* : 
P,= lim (rere + =) 

pt—1 a 
Therefore 


t 


b 
(7) Py = hee t-te’ — 
a 


From equation (6) and the definition of 
P, we have 


t 


b 
(8) Pi = herti + SA 
a 


Substituting l, of equation (7) into equa- 
tion (8) we obtain 
e 
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Equation (9) expresses the closing price 
each day in terms of the opening price for 
that day. 
Setting the sum of Dý and Dž equal to 
zero we get 
+ CPr1 cP b 


(10) P: = + — 
a a 


Substituting (10) into (9) results in 





C C 
Pi = — elt Pei — — e!” Pie 
a a 


b v y 
+ (+ =, =) ea’ Ie’ + = 
a a a 

The discontinuous model will be called 
stable if, and only if, the closing prices 
converge to their equilibrium value. Sub- 
stituting for P., P:1, and Pizin equation 
(11) using equation (9), it is easy to show 
that the discontinuous model is stable if, 
and only if, the opening prices for each day 
converge to their equilibrium. 

Equation (11) represents the path of 
closing prices each day. Using equations 
(2) it can be demonstrated that this path, 
and hence the discontinuous model, is 
stable if, and only if, 


(11) 


1 c 
— — el <i 
2 a 


This result is interesting in that parameter 
values which would cause instability in a 
discrete model or in a continuous model 
may not necessarily cause instability in the 
discontinuous model. If c’ >0, for instance, 
the intraday equations (4) would give an 
unstable system if time were to be treated 
as exclusively continuous. But in the dis- 
continuous model 


a 
= ele <6 < ati 
2 


will guarantee stability. Similarly, if the 
exclusively discrete model is unstable 
there may be values of ¢’ which lead to 
overall stability. The significance of this 
is that either intraday or interday be- 
havior may compensate for the instability 
of the other. 


IV. Stability of Discontinuous Models with 
Unequal Trading Lengths 


In this section the discontinuous model 
will be generalized. The relative stability of 
models with different lengths of time de- 
voted to trading each day will be studied. 
The changes in notation will appear first. 


Let OS%S1 indicate the fraction of 
a unit of time devoted to trading. 

Let day t= [t—1, «+t—1], tEN. 

Let half-open day t=(t—1, x+#—1], 
tEN. 
Let P(a+i—1)=P,, tEN. 


All other definitions and assumptions 
remain unchanged. It should be noticed 
that the definitions and notation presented 
earlier are a special case of those above; 
that is, when «=1. 

The solution of this system is obtained 
in the same manner as in the special case. 
Equation (8) becomes 


I 


Pi = ler HDI + — 
a 


Therefore equation (9) is now 
+ Oo bf 
(12) P= (4 ome Z) erzi 4 — 
a a 


Combining equations (10) and (12) we 
obtain 
c c 
P: = —— guzlo Pia izi — erzi Pro 
a a 
(13) 
b b b 


R a d a 
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The generalized version is stable if, and 
only if, 


1 c 
(14) — — etl! < Í 
2 a 


This result implies that if c’ is positive, 
then shortening the length of the day has 
a stabilizing effect; if c’ is negative, then 
increasing the length of the day has a sta- 
bilizing effect. It has been remarked above 
that c’ negative is a necessary and suffi- 
cient condition for the exclusively continu- 
ous (intraday) model to be stable. There- 
fore the above result may be interpreted as 
follows: If the intraday model is unstable, 
then shortening the length of the day has 
a stabilizing effect; if the intraday model 
is stable, then increasing the time devoted 
to trading each day has a stabilizing effect. 
Whether the stability of the model is in- 
creased by an amount sufficient to create 
a stable model from an unstable one de- 
pends on the values of c, c’, a, and a’. The 
possibility remains, however, that by vary- 
‘ing the length of time devoted to trading 
each day a stable system may become un- 
stable or an unstable system may become 
stable. 
It is useful to notice here that the dis- 
crete and continuous models presented 
" above are special cases of the generalized 
discontinuous model. If x is set equal to 
zero, the opening price and the closing 
price each day are the same; the day con- 
sists of one point at which all trading oc- 
curs, hence trading is at discrete steps. 
The correct conditions for stability of the 
discrete model are obtained by letting x 
equal zero in (14). If x is allowed to be- 
come arbitrarily large, the length of the 
day becomes arbitrarily large. The closing 
price is attained only in the limit. Time is, 
in effect, exclusively continuous. The cor- 
rect conditions for stability of the continu- 
ous model are obtained by letting x be 
arbitrarily large in (14). . 


V. A Weekly Model 


It is apparent from the media that there 
is some interest in obtaining weekly prices 
indicating the change in closing price from 
the preceding week. In this model, a fifth 
and sixth group who are weekly traders 
will be assumed. Both will transact at the 
opening price of the week only. It will be 
assumed that group 5 trades the same 
quantity at the opening price of the week 
and has the same equilibrium price as 
group 1. Extrapolative expectations with 
regard to closing weekly prices are assumed 
for group 6. While these assumptions are 
restrictive, the results are more general. 
The effect of changing the number of days 
in the trading week upon the stability of 
the weekly closing price path will be 
studied. The new notation will be pre- 
sented first. 


Let CGN represent the number of 
days in a week. 

Let week u= {day 1—n+nu, day 
2—n-+nu,..., day nu}, uEN. 

Let F, be the closing price of week u. 

Let Pi, be the opening price of week u. 

Let Dj, be the quantity demanded by 
group 7 at the operiing price of week wu, 
WEN, u>2;i=5, 6. 


Throughout this section on the weekly 
model it will be assumed that «= 1. 

It should be clear from the above defi- 
nitions that the opening price of week wu is 
the opening price of day 1—n+nu and 
that the closing price of week u is the 
closing price of day nu. In notation this is 
written as 


31t may be more intuitive to some to assume instead 
that group 2 traders react to weekly closing prices as 
well as daily closing prices at the opening price of the 
first day of the week. In that case, there would be no 
group 5. Group 6 demand would be replaced by an 
equivalent demand added to group 2’s demand function 
at the opening price of the week. This case can be han- 
dled with no change in notation up to equation (31) 
except the value of a changes. The stability conditions 
and the corresponding results obtained are qualitatively 
the same although quantitatively different. 
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Pi = Pini and P, = Pry 


The weekly model is composed of the 
interday equations (3), the intraday equa- 
tions (4), and tne interweek equations 
below. 


Interweek 
Diu = —aP, +b 


ee) Dou od oP s= Pao) 

For equation set (15) the parameters a 
and b are positive as before and ç” is non- 
zero. All other parameters of the weekly 
model have the same restrictions as in the 
daily discontinuous model. The weekly 
model will now be solved for difference 
equations representing the path of closing 
prices each week. 

There are two cases: the first will apply 
when (c/a)e”!” does not equal four. In that 
case the roots of the auxiliary equation 


c c 
06 m — — el m+ — erl = 0 
a a 


of the homogeneous version of the differ- 
ence equation (11) are real and unequal or 
complex conjugates. Difference equation 
(11) is the solution to the daily (intraweek) 
discontinuous model. It is applicable to 
the weekly model for any day ż except 
t=1—n+nu, uCN since equation (10) 
holds for every ¢#i—n-+nu, wEN and 
equation (9) always holds true. 

For ease of analysis, weeks u, u—1, 
and u—2 will be written explicitly below as 
Definition A. 


Let m, and m: be the roots of the 
auxiliary equation (16). Then the solution 
to the daily closing difference equation is 


P, = cymy' + come! 


The constants cı and cz are chosen so the 
equation yields the correct values for Ps» 
and P», BEN. The solution can be 
written as 


mM, — Mo 
(17) 
(= = 2e) ; 
Mes 
Mı — Meo 


To solve the weekly model total demand 
at the beginning of the week is set equal to 
zero. This demand includes the interday 
equations (3) and the interweek equations 
(15) since both groups will trade at the 
opening price of the week. For the demand 
at the opening price of week u we have 


= —aPi apnu ++ c(Pnu-1) 
(18) ae n (u—1)—1) = aP; -+ b 
+e” (Pui paz Poo) 


Since Pi n4n= P, and Pru- = Pu equa- 
tion (18) can be written as 


b C 
P. = — + — (Pai a Prao~1)-1) 
a 2a 
(19) 
n 


Go ae 
+ ee (Put = Py») 
2a 





Definition A 


week u = {day 1 — n + nu, day 2 — n + nu, +--+, day nu} 


week u — 1 = {day 1 — n + nlu — 1), - - - , day n(u — 1)} 


week u — 2 = {day 1 — n + nlu — 2), . “2, day n(u — 2)} 
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Using equation (9) we have 


, b' b' 
(20) Pi-natau = (z — =) PAG 4 — 


a a 


Combining (19) and (20) we get 





Piintnu = € = Sp Py = EP 
(21) i 
Q 
= (=) Pawpit H 
where 


and H represents a collection of terms not 
depending upon u. 

To obtain a difference equation with 
close of week price terms only, it is neces- 
sary to substitute for Pinin. and 
Pru- in equation (21). Using the daily 
closing difference equation Pj-n+n. can be 
replaced with P, and P,_1. Setting t=n 
and 6=n(u—1) equation (17) becomes 








"P ES C 
(23) $ (= (a E = 
tea 


m= (Gt) +( 
S HESE)-G)+G 
(Gam (5+ Ge 











m 


J(e- 
1 — Ms 2 





P l—n-+nu T n(u~—1) Ma 
mı — Me 
(22) 
Pa (u—1) My — Pyninu 
+ mz 


Setting Pru= Pu and Pra- = Pun anc 
substituting (21) into (22) we get equatior 
(23). 

To eliminate P,(w—1)-1 from the equatior 
it is necessary to replace it with Pin4aw—t 
and Puo first, and then replace Pininu—1 
with P,1 and Pae. This complication i: 
encountered because equation (17) hold: 
only when ®+1 and $+ are days in the 
same week. Setting t=n—1 and 4 
=n(u—2) equation (17) becomes 


Pintn (u—1) — Me y2\ n-i 
Paw-1)-1 Se 


Mı — Me 
(24) ee 
+ (S = Pinia Dp 
Mı — Me 


Substituting (24) into (23) and combining 
terms yields equation (25). 


= m, <= AI Pa 
2 





s (2) "a 





a 
) (=) Pa (u—1)—1 + H 
Me 2 








n—i n—1 
Mı Mz Qa Mo. My, fess 
= Paz 
mi — Me 2 My — Me 


a Pa 
zj” Pr_nintu—1) + H 
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Using equation (17) once again, letting 
t=n and @=n(u—2), and letting Pau- 
=P, and Paw = Puo, and solving for 
P lL—n-tn(u—1) WE obtain 


Mı — Mm: \ — 
P I—n-+n (u—1) = m Enh Paii 


(26) o ae n” 
MM? — MMI 
a ( a \P a 
m — M, 
L 2 


Substituting (26) into (25) we get equation 
(27). By rearranging and simplifying (27) 
we get equation (28) which is the weekly 
closing price difference equation when 
(c/a)e’!’’ does not equal four. 

The necessary and sufficient conditions 








nC DGt) GD 








for stability of equation (28) are given by 
equation set (2) where a; and a are defined 
as shown in equation (29). 

When (c/a)e”!” equals four, the auxil- 
iary equation (16) has real and equal roots. 
The general solution of equation (11) can 
be written as 


t 
(30) Poze = (2: + (Pasi cd 2Ps) =) 


where 2 is the double root. 

The solution of the weekly model when 
(c/a)e*!*’ equals four may be obtained by 
using equation (30) instead of equation 
(17), following the same procedure. The 
necessary and sufficient conditions for 
stability in this case are given by equation 





-2A 


( 
Je 








HGG 
(27) 
n n n—l n—t 
"ma — Me B a My Me a\M. Mt 
© (= — ™)(- 2 t z ~— Me = 9s = > 
a n—-1 a nl mmz — Mommy 
+(-(Ger'+ (Ger )(- aa 
fontan {ni — m2)(a + B) + (mi ~ m: )(— a — 2mm) } Bui 
2(mı— me) 
S + e esa + (cme) i — we) 
2(m kaa mo)? f 
— ammam — ma )} Prot H 
peac ae eTa ge ame e 
2(mı — mz) 
O paea e a a a] 


2(mı — m)? 


i Rel, 2 
ammm — m: ) } 
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aa pete E (Fe — i)(@+ 9} ; 


81) i 


ag = — 27! {- j + a(n)(n — 2)2— — a(n — nez) 


set (2) where a; and a, are defined as 
shown in equation (31). Equation set (31) 
may also be derived by noting it is the 
limit of (29) when both mı and m: ap- 
proach two. 

The first result to be obtained concerns 
the effects of increasing the number of days 
in the week. It is necessary and sufficient 
for stability of the intraweek equation 
(11) that p be less than one, where 


p= max (| m|, | m|), 


and m and m are the roots of the auxiliary 
equation (16). But the limits of a, and az 
(as defined in (29)) when » becomes arbi- 
trarily large are each zero if p is less than 
one, Therefore it may be concluded that 
the weekly model is stable regardless of the 
value of 6 if the intraweek system is stable 
and if the number of days in the week is 
sufficiently large. This result is plausible 
since if the number of days in the week 
becomes arbitrarily large, the model con- 
sists of one week of days and is equivalent 
to the daily model. Nevertheless, it is val- 
uable to notice that if the intraweek system 
is stable, then increasing the length of the 
week by a sufficiently large amount will 
produce stability. More important, 
though, is what will be the effect upon 
stability of changing from an n day week 
to an n+1 day week. Alternatively, it may 
be of interest to examine what occurs when 
n is small. This will be examined briefly 
in what follows. Any result is obtainable, 
of course, for any specific n and any market 
by using (29) or (31) and the estimated 
values of a and £. 

For the readers’ convenience, the values 





of a; and az, and the corresponding stabil- 
ity conditions for the one-, two-, and 
three-day week will be written explicitly. 
Using (29) with n equal to one we obtain 


_ ats 
2 





@ = 


a+ 
2 





a2 = 


Using (2), necessary and sufficient condi- 
tions for stability when # equals one are 


1 at8 


(32) mS 7 





<1 
When x equals two 


= fe + ee 
aor e p) 2” 


aß a? 


2 2 

since m=(a/2)+(1/2)Va?—4a and m: 
=a/2—(1/2)Vo®—4a (from equatior 
(16)). Necessary and sufficient conditions 
for stability of weekly closing prices wher 
n equals two are 


d = 





2 
a> > 
3 
3 
(33) nae ee — 1 
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When equals three 


ty = — — — — = 20? 
1 3 ae og ee 
eB aß ai 
ag = — — — + — 
2 2 2 


Necessary and sufficient conditions for 
stability of the three-day week are 


B — aB + ai < 2 
a + a8 — aß — 2? > — 1 
The following theorems can be easily 


proved using conditions (32), (33), and 
(34). 


(34) 


THEOREM 1: 


Given any a, there exists a B such that the 
one-day week is stable. 


THEOREM 2: 


The two-day week is unstable for a22 
and as —2/3. 


THEOREM 3: 


The three-day week is unstable for 
az V/3/2 anda S — 3/2. 


These theorems indicate the possibility of 
stabilizing an unstable market when the 
intraweek system is unstable by shortening 
the length of the week (especially if inter- 
day expectations are extrapolative with c 
positive). 


THEOREM 4: 


If a>1 then two-day week stability im- 
plies one-day week stability. 


PROOF: 

a> 1 implies 2—a>(2/a)—a. From (33) 
we have a8+a?<2. Moreover, aB+a?<2 
implies 8 <(2/a)—a. Therefore 8 <2—a or 
atB<2. 

a>1 implies (3/2)—(1/a)-a>—1—a. 
From (33) we have o?+afS—(3/2)a>—1 

Ld 


This implies B>(3/2)—(1/a)—a. There- 
fore b> —1—ga or a4+8>—1. 

Since —1/2<(a+8)/2<1 are necessary 
and sufficient for one-day week stability as 
given in (32), the theorem is proved. 


THEOREM 5: 


If a>W5—1 and the intraweek closing 
price path has an oscillatory limiting be- 
havior, then three-day week stability implies 
two-day week stability. 


PROOF: 


By (34) we know a’8—oaf+a'?<2 and 
o8§+a’8—aS—2a?>—1. If the intraweek 
closing price path has an oscillatory limit- 
ing behavior, then the roots of (16) are 
complex, or the root with largest absolute 
value is negative. If œ is greater than or 
equal to four, the root with the greatest 
absolute value is positive. If O0<a<4 then 
the roots are complex. Since we assumed 
a>wV/5—1, we have /5—1<a<4. But 
/5—1>1. Therefore a?—5a+4 <0. This 
implies i 


— a? + 20? — 1 1 3 
eae ier ee eg epee 
a — a a 2 
But a*+a78—aB—2a?>—1 implies 
— at + 2a? — 1 
B> — eee 
Q&Q Á & 


Therefore 8> —a— (1/a)+ (3/2) or a?-+af 
—(3/2)a>—1. The condition a>/5—1 
implies æ> — 2/3. By (33), to complete 
the proof, we must prove a$+a?<2. 
a>/5—1 implies a2+2a—4>0. But this 
in turn implies 

2 — a3 2 

Limca 
a —a a 


o’B—aB+-a3 <2 implies 








Therefore B<(2/a)—a or aB-+a?<2, 
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Theorems 4 and 5 indicate that if the 
intraweek system is moderately unstable, 
then eliminating a day from trading may 
not destabilize a stable market. Theorems 
1 through 5 are examples of the types of 
results which would aid decision makers if 
the values of a and £ cannot be accurately 
estimated. 


VI. Conclusion 


The major results of this paper include: 
Either intraday or interday behavior can 
compensate for the instability of the other; 
changing the length of the trading day can 
destabilize a stable market or stabilize an 
unstable market; changing the length of 
the trading week can also have similar 
stabilizing and destabilizing effects. 

Several simplifications have been used 
in the preceding analysis which should be 
given explicit recognition. Perhaps most 
important is the avoidance of taking ac- 
count of asset changes in the demand func- 
tions of the participants. Related to this is 
the absence of consideration of feasibility 
requirements (resource constraints) and 
of possible negativity of price. Another 
serious simplification is in the definition of 
stability. For the weekly model, in particu- 
lar, it may be possible in special cases for 
both the intraweek system to be oscillatory 
divergent and the closing prices each week 
to converge to their equilibrium. 

One final note of caution should be pre- 
sented in connection with the results con- 


cerning the effect upon stability of varying 
the length of the day and week. It has 
been assumed, without explicit recogni- 
tion, that all other parameters of the model 
would remain unchanged when these 
lengths are varied. This is only one of 
many possible approaches. Perhaps em- 
pirical work will indicate exactly how 
other variables may change with the 
length of the day x and of the week x. 
These relationships can then be applied in 
the analytical framework developed above. 

Hopefully, the techniques developed in 
this paper can be applied to the many 
other markets which are characterized by 
scheduled discontinuous trading ‘periods. 
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Officer Supply—The Impact of Pay, 
the Draft, and the Vietnam War 


By Stuart H. ALTMAN AND ROBERT J. BARRO* 


In this study a model is developed to 
estimate a labor supply function of military 
officers. The modei, discussed in Section I, 
assumes that in the absence of a draft the 
decision to enlist as an officer can be an- 
alyzed in the same context as a choice be- 
tween two occupations; civilian and mil- 
itary. For a given level of military pay, 
the key determinants of the percentage 
who enlist are the distributions of alterna- 
tive civilian earnings and of tastes for 
civilian relative to military life. 

Section II shows that the introduction 
of a draft can be viewed as a mechanism 
which has the same effect as an increase in 
officer pay. Accorcingly, any level of draft 
probability may be translated into an 
equivalent dollar increment in officer pay 
which would (in en all-volunteer system) 
have produced the same enlistment rate. 

Section III carries out empirical estima- 
tion of the theoretical officer supply model 
using data on freshmen ROTC enrollment 
rates for 1960 to 1970. An important seg- 
ment of the empirical analysis is the esti- 
mation of the changes in relative tastes for 
military life that resulted from the intensi- 
fication of the Vietnam War. 

In the final section the estimated coeff- 
cients are used to determine: 1) the extent 
to which officer supply is positively related 
to military earnings; 2) whether a pre- 

* Associate professor of economics at Brown Univer- 
sity on leave as Deputy Assistant Secretary for Health 
Planning and Evaluation (HEW); and assistant pro- 
fessor of economics at Brown University, respectively. 
Both served as consultants to the President’s Com- 
mission on an All-Volunteer Armed Force. A modified 
version of the model described in this paper was used by 
the Commission to estimate an officer supply function 


without a draft. 
, 
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mium has to be paid to the average civilian 
to volunteer for the officer corps, and if so, 
how much; 3) the effect of the Vietnam 
War on enlistments; and 4) the impact of 
changes in the probability of being drafted 
on potential officer supply. 


I. The Decision to Enter Military Service 
Without a Draft 


We shall investigate officer supply by 
utilizing a modified version of the occupa- 
tional choice model originally suggested by 
Anthony Fisher (1969) in his study of mil- 
itary enlistments. According to this ap- 
proach, each individual is viewed as hav- 
ing a choice between two “occupations,” 
civilian or military officer. The relevant 
choice horizon is assumed to be limited to 
the short period corresponding to the 
length of initial duty obligation of an offi- 
cer (two years for Army ROTC officers in 
the empirical section).! Because of the 
short time period involved, the choice of 
occupation is viewed here as a one-period 
decision problem.” In this single period., 


1 Essentially, the choice between civilian and military 
is assumed to have no effect on opportunities subsequerit 
to the initial period. This assumption is based on infor- 
mation obtained from Department of Defense surveys 
which show the similarity of the long-term earnings 
stream of veterans and non-veterans, standardized for 
age and education. See The Report of the President's 
Commission on an All-Volunteer Armed Force, ch. 12. 

2 Jf the entire stream of pecuniary and nonpecuniary 
earnings is considered for each occupation over a time 
period T, a sufficient set of conditions for collapsing the 
T-period problem to a one-period problem is: 1) the 
time pattern of civilian pecuniary earnings is the same 
for all individuals and corresponds to the pattern of the 
officer pecuniary earnings; (2) the time pattern of non- 
pecuniary characteristics in each occupation coincides 
with the pattern of the pecuniary characteristics; and 
(3) the ith individual’s valuation of nonpecuniary char- 
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context, the individual views each occupa- 
tion as possessing pecuniary and nonpecu- 
niary characteristics. The pecuniary char- 
acteristic, or monetary return, for the ith 
individual in the civilian occupation is de- 
noted by: wi. The monetary return in the 
officer occupation is denoted by: wo. Given 
the rather uniform treatment of officers 
during the early years of service, this re- 
turn is assumed to be the same for all 
individuals. 

The nonpecuniary characteristic of the 
civilian occupation (measured in a positive 
physical unit) is We, which is valued (in 
money terms) by the ith individual as: 
ÉN., where pi, may be either positive or 
negative. In other words, the civilian occu- 
pation is viewed as possessing some physi- 
cal characteristics, Ne, which are the same 
for all individuals, but individuals may 
vary in their valuations, p% of these char- 
acteristics. Similarly, the officer occupa- 
tion has nonpecuniary characteristic No, 
which is valued by the ith individual as 
pV o 

Each individual evaluates the two occu- 
pations by calculating the sum of pecu- 
niary and monetized nonpecuniary returns. 
Accordingly, the total monetized returns 
from the two occupations are: 


M : = w + pN 

i i 
Mo = w + PN o 
The individual is assumed to choose the 
occupation which provides the highest 
total return. Therefore, in this two-choice 


model, the decision to enlist as an officer 
is made if: 


(2) wet pie < w + paNo 


(1) 


It is further assumed that, ceteris 
paribus, an individual’s monetization fac- 





acteristics for each occupation is, ceteris paribus, pro- 
portional to the present value of the dividuals pecu- 
niary earnings in that occupation. 


tor for nonpecuniary returns is propor 
tional to his monetary earnings in the 
respective occupation; that is:3 

(3) pe = Tee} 
Defining the relative civilian/militar 
taste factor: 


i t 
Po = ToWe 


1 +<iN, 
1E rN 


and assuming that (1+7 N.) and (14-7 N. 
are both positive for all 7,4 the officer en 
lishment condition of equation (2) may 
be simplified to: 


(5) wiitr<w (1+r:>0) 


Therefore, (1+7:) in equation (5) deter. 
mines the relative pay differential, w/w% 
which is necessary to make the ith indi 
vidual indifferent between the civilian anc 
officer occupations. The differential ex 
ceeds one if the individual prefers the non 
pecuniary characteristics of the civiliar 
occupation, and is below one in the oppo 
site case. 

Among a sample of individuals, varia 
tions occur in œ$ and (1+7.), but, we as 
sume, not in w,. Thinking of variations ir 
w, and (1+-7;) as probability distributions 
the fraction of individuals in a group who 
enlist is given by: 


(6) P = Plo +r) < wel 


where P, may be interpreted as a cumula 
tive probability. 
For a given value of officer pay, the key 


(4) (G +r) = 


3 Roughly speaking, the higher one’s (money) income 
the greater the monetary value attached, ceteris paribus 
to a given physical quantity of nonpecuniary character- 
istic. At this point, equation (3) may be regarded a: 
definitional. The substantive assumption, made below 
is that (1+7;) in equation (4) is distributed indepen. 
dently of wi. i 

4f (1-+7iN.) <0, an individual with (1+7i¥,)>( 
will enlist for any positive value of ws. If (1+-riN7.)<0 
an individual with (1+72N)>0 will not enlist for any 
wy if wi >0. These two extreme possibilities are excluded 
in this model. 

` 
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elements which determine the enlistment 
rate in equation (6) are the distribution of 
civilian earnings and the distribution of 
tastes for civilian relative to military life. 
If wi and (1+r:) can be treated as inde- 
pendently distributed, lognormal vari- 
ates,® then w)(1+7,) in equation (6) will 
also be distributed lognormally. The en- 
listment fraction of equation (6) may be 
expressed, in this case, as: 


lig 655) 


(ei 


(7) $=N 


where N is the cumulative standard nor- 
mal density, #. is the median value of 
civilian earnings in the group under con- 
sideration, (1-7) is the median taste fac- 
tor of the group, and øe is the standard de- 
viation of log [wi(1+7,)]. For given val- 
ues of ð. and a, the enlistment rate is indi- 
cated in equation (7) as a positive function 
of w and an inverse function of (1+7). 
Therefore, from the standpoint of officer 
procurement, enlistments in an all-volun- 
teer environment may be increased either 
by raising w or by reducing (1+7), (ie., 
by raising the nonpecuniary benefits of 
officer life). 


5 A rationale for the assumption of independence and 
the use of the lognormal distribution in this situation is 
given in Fisher (1969, pp. 242-43). While sufficient 
evidence exists to justify lognormality as an approxi- 
mation to the distribution of civilian earnings, the argu- 
ment is much more tenuous for (1-+7;). Nevertheless, 
lacking additional information on the distribution of 
relative tastes, we followed Fisher by making such an as- 
sumption. 

6 As discussed by Fisher (1969, p. 243), the mean of 
log wi is equal to Jog (w,), and the mean of log (1+7:) is 
equal to Jog (i+7), where a tilde indicates a median 
value. Since log wł and log (1-++7;) are assumed to be in- 
dependently, normally distributed, it follows that: 


` Zi 
log [w(t + r)] — log (wold E] N(, 1); 
g 
where 


o? = Var (log wi) + Var (log (1 + 7:)) 


Equation (7) follows from equation (6), using this 
standard normal distribution. 
G 


The supply curve of equation (7) is de- 
picted graphically in Figure 1. Considering 
® as a function of the adjusted pay ratio, 
w./w(1+7), the curve is positively sloped 
throughout. The enlistment rate increases 
with the pay ratio at an increasing rate for 
very low values of relative officer pay, 
that is, in the range’ 


0 < w,/@(1 F r) < e”; 


and at a decreasing rate for higher relative 
pay, that is, the range 


Wo/ Be(1 + T) > er 


Only the decreasing rate section of the 
function turns out to be relevant in the 
empirical study. 

The elasticity of the enlistment rate 
with respect to the pay ratio is positive 
throughout and decreases with the pay 
ratio for all (positive) values of relative 
pay: w,/%(1+r) >0. In the Klotz-Fisher 
interchange the elasticity is derived, and 
it is shown that the elasticity decreases 
throughout.® 


7 The enlistment function is: 


E p| aa) (sara) | wo, 





where 
= Wo 
(1 + 7) 
The derivatives of & with respect to w are: 
ae = Ne eN TURC (log w) le)? > 0, 
dw aV/2xw 
and 
Po te W, -+ 1 jema w) ta)? 
dw? ey, Frw? 


The condition on the sign of the second derivative is: 
de 


—— > if w £ e” 
mz’ ifw Se 


8 A different form of a supply function with a con- 
tinuously decreasing elasticity was estimated by Alt- 
man (1969). 
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FIGURE 1. ENLISTMENT FUNCTION 


II. The Effect of a Draft 


With the introduction of a draft it is 
necessary to consider three occupations: 
civilian, officer, and draftee. As discussed 
below, there must be some distinction be- 
tween being an officer and being a draftee 
if the introduction of a draft is to have any 
effect on the officer enlistment rate. In 
addition to the returns from the civilian 
and officer occupations, one must also cal- 
culate the return from the draftee occupa- 
tion. For the following analysis we make 
the important simplifying assumption that 
the difference between the officer and 
draftee occupations can be captured solely 
as a pecuniary differential. Hence, the total 
monetized return from the draftee occupa- 
tion is (see equations (1) and (3)): 


(8) Mi= wat paNo = wall + rN.) 


where w, is draftee pay and is assumed to 
be equal for all individuals. The inclusion 


of the officer nonpecuniary term, ti N,, re- 
flects the assumption that the officer and 
draftee occupations can be distinguished 
solely on pecuniary grounds.’ 

With the existence of a draft, an in- 
dividual’s choice is still between enlisting 
as an officer or remaining a civilian. The 
new element here is that there is some 
probability, p; of being drafted if one 
chooses to remain a civilian. Therefore, 
the civilian option amounts to the choice 
of a lottery where one obtains M4 with 
probability (1—p:), and Mj with prob- 

9 In other words, the relative taste factor (1-+7;) is 
specified in equation (4) as a nonpecuniary distinction 
between civilian and military life, but no taste distinc- 
tion is made between different forms of military service 
(officer and draftee). A more complete model would add 
this additional taste factor, but the resulting complica- 
tions, in terms of interpreting distribution functions, 
are considerable. Another useful extension would be the 
inclusion of a second civilian occupation which has a 
lower draft probability (occupational and teaching de- 
ferments), though possibly a lower value of Me. See the 


discussion below. 
® 
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ability :. Assuming that (von Neumann- 
Morgenstern) utility is linearly related to 
the monetized returns in each occupation 
—that is, that individuals are (at least ap- 
proximately) risk-neutral in the choice 
among these occupations, the officer en- 
listment condition is:!° 


(1 — p)Mi+ pMa < M: 
Using equations (1), (3), (4), and (8), the 


condition for volunteering as an officer 
may be expressed as (assuming w> wa): 


O wd +r) <u tE 





f (wo — Wa) 


where (1+7) is the civilian/military taste 
factor, defined in equation (4). 

The enlistment condition in equation 
(9) indicates that the introduction of a 
draft (p:0 for some 7) has an impact on 
enlistment only if wowa. If officer and 
draftee pay are equivalent (in a general- 
ized sense), all individuals who would opt 
for civilian life in the absence of a draft 
would still desire civilian life when a draft 
was introduced.!! The essence of draft- 
induced enlistment is some distinction be- 
tween the treatment of officers (enlistees) 
and draftees. 

Again viewing wi and (1-+7,) as subject 
to probability distributions, the fraction 
of individuals who enlist in the presence of 
a draft is given by: 


a? = P, wil + ri) < w 
(10) 
pi 


Ti-a 





(wo — w) | 


In equation (10) individuals are viewed as 
comparing taste-adjusted civilian pay, 
wi(1-+r,), with officer pay, wa, augmented 


10 The possibility of volunteering for the draftee oc- 
cupation is omitted, sirce M4< M (wa <w.) is assumed. 
This observation differs from results discussed by 
Fisher (1969, pp. 244, ff.). 
, 


by a term to account for the effect of the 
draft: [p:/(1—p;)](w—w.z). Among a 
group of individuals with a single value of 
pi=p, and a fixed distribution of wi(1 
+r:), the enlistment percentage increases 
with p if w>wa and increases with 
(w.—wa) if p>0. In other words, with the 
presence of a draft, the military has two 
vehicles in addition to increases in pecu- 
niary and nonpecuniary pay which can in- 
crease the number of officer accessions. 
First, the probability of being drafted may 
be raised, and, second, the conditions of 
draftees, wz, may be worsened. 

The fraction of officer entrants in the 
presence of a draft (equation (10)) may be 
compared with those in the nondraft 
model (equation (6)). Since the left-hand 
variable in the probability statement, 
wi(i+7;), is the same for both models, it 
is possible, without knowledge of the ex- 
plicit distributions of wi and (1+r:), to 
answer the following question. If there is 
currently a draft situation characterized 
by military wages w, and w4 and draft 
probability p (which applies to all mem- 
bers of some group of individuals), and if 
$2 is the percentage of the eligible popula- 
tion which is voluntarily entering the 
military as officers, what increment in of- 
ficer pay would be required to maintain 
the officer entrance rate if the draft were 
abolished? Since =4 is required, the 
necessary increment in pay follows from 
equations (6) and (10): 

Aw, = — 4 (We = wa) 
i—>p 

As a numerical illustration, the data for 
1964 are? p=.358, w.—wa=$2444/year. 
Therefore, the pay increment which just 
maintains the enlistment percentage when 
$ is set equal to zero is: Aw, = $1363/year, 
which amounts to a 28 percent increase 


2 See Table 1 and the Appendix for these and addi- 
tional data. 
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over 1964 first-term officer pay. Com- 
parable figures for 1969 are: p=.536, w, 
—wz= $3619, Aw,= $4180, or a 63 percent 
increment in pay. The greater percentage 
in the later year is accounted for by the 
higher percentage of officer enlistees who 
would otherwise be drafted. 

In order to determine the entire officer 
supply curve, it is necessary to specify the 
joint distribution of wi, (1-+7,) and p; in 
equation (10). The analysis is facilitated 
if it is possible to segregate the total popu- 
lation into a few groups of equal draft 
probability. If a group with a single draft 
probability p is involved, and if wi and 
(1+r:) are, as in Section I, independently 
lognormally distributed, then: 

* 
Wo 
log ——>— 
B(1 + 7) 


o 


(11) p= N 


where w, is “effective” officer pay (ex- 
plicit pay augmented by the effect of the 
draft), and is given from equation (10) by: 


* 


(12) Wo = Wo + 





T (wo — wa) 


III. Estimation of an Officer 
Supply Function 


For most officer procurement programs 
in recent years the number of qualified ap- 
plicants has exceeded the number of avail- 
able positions. Hence, the number of of- 
ficer volunteers is controlled by the needs 
of the military and does not reflect equal- 
ity between supply and demand. One ob- 
servable measure of officer supply is the 
enrollment rate of freshmen in voluntary 
Army ROTC I programs. Although en- 
rollment in freshmen ROTC does not con- 
stitute entrance into military service, 
there is strong evidence that the factors 
which influence the officer volunteer rate 
have a similar influence on ROTC I en- 


roliment.” It is necessary to use freshmen 
enrollment rates because it is only at 
this juncture and only for the Army pro- 
gram that all ROTC applicants are per- 
mitted to enter. The empirical measure of 
the enlistment rate is the ratio of four-year 
Army ROTC I enrollees (adjusted for the 
inclusion of advanced entrants to ROTC 
III beginning in 1966) to total male fresh- 
men at sixty-five colleges.4 The data refer 
to the fall of each fiscal year from 1960 to 
1970. The schools included in the sample 
constitute an exhaustive list of those in- 
stitutions which operated a voluntary 
Army ROTC program from 1956 to the 
present. Lack of important information for 
certain independent variables prevents the 
incorporation of observations prior to 
1960. For each of the eleven sample years, 
the data are divided into separate averages 
for southern and nonsouthern schools, so 
that a total of twenty-two observations are 
available. 

Because the officer supply function de- 
scribed by the normal distribution in 
equation (11) is non-linear, it is convenient 
to apply an indirect estimation procedure. 
First, the equation is approximated in a 
linear form, and the coefficients are es- 
timated by standard regression analysis 
over a set of observations (which turned 
out to be the entire available sample) over 
which the linear approximation is satis- 


8 In an earlier study of officer supply, Alan Fechter 
also relied on freshmen ROTC data to estimate a cross- 
sectional labor supply function. 

% Beginning in 1966 a select number of college ju- 
niors were permitted to enter a two-year Army ROTC 
program. An estimate of the impact of this program on 
freshmen enrollment in the four-year program was ob- 
tained by multiplying the number of two-year enrollees 
(two years hence) by a factor to account for normal 
attrition in the four-year program. This factor was cal- 
culated as a ratio of original freshmen enrollees to the 
number of students remaining in the four-year program 
at the start of the junior year. This adjustment was 
applied to freshmen enrollments in ROTC for the years 
1966-70. The adjustments for 1969 and 1970 utilized 
the number of junior enrollees in the two-year program 
for 1970. 


x 
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factory. Second, regarding the linear co- 
efficients as elements of a Taylor expan- 
sion for the normal distribution around the 
mean of the sample observations, estimates 
of the distribution parameters are derived 
from the linear estimates. Finally, the es- 
timated parameters of the non-linear form 
can be used to project officer supply in 
regions where the linear approximation is 
inappropriate. 

For the 7th region at period t, the linear 
form is: 


We 
13) Pa = œ + a2 log | ——~— 
Sa aa lea 
(j=South or nor-South; t=1960,..., 
1970) where ® is the Army ROTC I en- 
rollment rate, w; is effective military pay, 
&, is median civilian pay, and (1-7) is the 
median taste factor for civilian relative to 
military life. 

The use of equation (13) assumes for 
each (J, t) group-average observation that 
no intragroup variation occurs in wo, We 
and p; which jointly determine w? from 
equation (12). The assumption of uniform 
officer and draftee pay can be accepted as 
reasonable, but equality of draft prob- 
ability among freshmen is clearly unrea- 
sonable. In general, this effect could be 
captured by describing some distribution 
of draft probabilities. This procedure has 
not been followed for two reasons. First, 
a continuous distribution of p’s makes the 
analysis technically very difficult. Sec- 
ond, it appeared for the sample period 
considered that most of the variation in p 
could be described by measuring the rela- 
tive proportion of freshmen contained in 
two polar groups: 1) an “a priori-deferred”’ 
group (p=0) consisting of most eventual 
physical deferees and some portion of 
eventual civilian deferees for whom, at the 
time of being a freshman, the draft prob- 
ability was close to zero; and 2) an ap- 
proximately homogeneous group of draft- 


prone individuals for whom the possibili- 
‘ 


ties of escaping the draft involved mostly 
the likelihood of attaining a dependency 
deferment four years hence, or the chance 
of gaining entrance into a reserve unit. 

Operationally, the occupancy of the 
draft-prone group was estimated by first 
assuming that all physically deferred col- 
lege graduates had sufficient knowledge of 
their condition as a freshman to consider 
their chances of being drafted as close to 
zero. From information obtained from a 
sample inventory of Selective Service . 
registrants as of July 1964, 21 percent of 
male college graduates in each year were 
estimated to be physically deferred.%® 
Among the total college graduate civilian 
deferred group (other than physical de- 
ferees) reaching age 26 in 1964, the dis- 
tribution among categories was: student, 
12.5 percent; occupational, 22.9 percent; 
dependency, 52.1 percent; other, 6.25 per- 
cent; I-A (not called), 6.25 percent. It was 
somewhat arbitrarily assumed that all of 
the student-occupational group and one- 
half of the remainder of eventual deferees 
were in the a priori deferred group. Hence, 
using the above distribution by categories, 
one-third of male college graduates who 
were eventually deferred on nonphysical 
grounds were classified in the draft-prone 
group. 

The fraction of college graduates at the 
time they were freshmen considered to be 
in the draft-prone group equals: 


Draft Prone 
= Total Graduates 

$X. + Xo t+ Xat Xe 
a aes eee fe pees e 


1 The abolition of various categories of deferments 
and the adoption of a draft lottery system would alter 
the calculation of draft probability for the 1970's. These 
considerations do not affect estimation over the sample 
period of fiscal 1960 to fiscal 1970, but would affect 
estimation if data from the 1970’s were eventually in- 
cluded. 

16 See Review of the Administration and Operation of the 
Selective Service System. 


(14) 





656 THE AMERICAN ECONOMIC REVIEW 


where, 


X,=physically deferred 

X,=civilian deferred (other than X,) 

X,=entered as officers (less OCS en- 
trants) 7 ` 

Aa=draftees (plus enlistees and OCS 
officers) 

X,=reserve unit entrants 


An annual tabulation of 6, shown in Ap- 
pendix Table A-3, indicates a minimum 
value of 40 percent in 1965 and a maximum 
of 50 percent in 1969-70. 

Those freshmen in the draft-prone group 
who do not enter ROTC (one component 
of Xə) have a probability pa of being 
drafted, and a probability p, of ending up 
in a reserve unit. The effective draft prob- 
ability which gives full weight to pa and 
half weight to p, isẹ 


Xa + (@) Xr 
X. + Xa + Xr 


The relevant draft probability is that 
which is anticipated over the individual’s 
years of draft eligibility (particularly at 
the time immediately following gradua- 
tion from college). The empirical measure 
of $ in this study gives half weight to the 
current (fiscal) year’s draft percentage 
(which is partly anticipated at the time of 
enrollment in September of the freshmen 
year), and half weight to the previous 
year’s figure. Over the period 1960-70, 


(15) p = pat ()pr = 


1 Officer candidate school entrants (OCS) and college 
graduate enlistees have been grouped with draftees, 
since most college graduates who enter service via these 
routes do so under imminent threat of the draft (or, 
after having been actually drafted). 

18 Entering the reserves involves 6 months of active 
service and a 54 year reserve obligation with periodic 
training stints, plus some possibility of being called to 
active duty. The inclusion of p, with half weight in 
equation (15) assumes that participation in a reserve 
unit is viewed as equivalent to one year of draftee 
service, 

19 Adjustments to this measure have been made for 
1962 and 1967. For fiscal 1962, it is clear that the major 
call-up later in the fiscal year was not anticipated in 
September 1961. Therefore, the value of ġ in fiscal 1961 


p, tabulated annually in Table 1, has a 
minimum value of 0.31 in 1961-62, and a 
maximum value of 0.56 in 1970. 

Since it was assumed that none of the a 
priori deferred group enrolls in Army 
ROTC, the revised enrollment equation is 
of the form: 

* 


09 (F) mat alee | os | 
Che aoe Le 


where 6 is the draft-prone fraction given in 
equation (14), @ is the percentage of 
ROTC enrollees out of total freshmen, and 
the value of p implicit in the w* variable 
corresponds to the draft probability for 
members of the draft-prone group (equa- 
tion (15)). 

Except for the years 1960 to 1962, when 
a six-month ROTC program existed, com- 
pletion of a four-year Army (nonscholar- 
ship) ROTC program implied a two-year 
active duty commitment (the same length 
as draftee service). Therefore, effective 
military pay is given from equation (12) 
by” 


was also used as a measure of p in 1962. For fiscal 1967 
the overriding element in the draft probability calcula- 
tion at the start of the freshman year in September 1966 
was undoubtedly the already announced higher draft 
calls, so that p for 1967 is measured solely by the prob- 
ability which actually prevailed in fiscal 1967. 

20 For the years 1960 to 1962, an ROTC enrollee’s 
commitment was 6 months of active duty (with the 
possibility, actually exercised in 1962, of being retained 
for a longer period) plus 54 years of reserve obligation. 
We have assumed that the 6 month program was 
actually viewed as equivalent to a one-year active duty 
commitment as an officer, from which it follows that the 
enlistment criterion for this period is: 


(5) w, + (F Jitro >C—pouitt-+ry-+ pave 


From the above criterion, effective military pay for the 
6 month program years may be calculated as: 


Je + wa) 





* Ż 
E =w+| a3 —? 
Except for this modification of effective officer pay, the 
6 month program years (1960-62) are treated in the 
same manner as the other years of the sample. 


` 
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We = i eae ee 
1—p 

where is calculated from equation (15), 

and the empirical pay measures (contained 

in the Appendix) are: 


W,=average annual pay for first-term 
Army officers (over the first two 
years of service) ; 

Wa= average annual pay for first-term 
draftees (over the two-year first- 
term period). 


The measure of #, in equation (16) is the 
average yearly earnings of college grad- 
uates over the two-vear period subsequent 
to graduation.” The division of #, ac- 
cording to South/non-South average pay 
is based on the single year, 1961, for 
which #,,.=.910-%,, and n= 1.038- 
(where #, is national average pay). 

An important element in equation (16) 
is the median civilian/military taste fac- 
tor: log (17). A major time-related in- 
fluence on civilian/military tastes over the 
period 1960-70 is the Vietnam War. Par- 
ticularly with intensification of the con- 
flict in recent years, there is strong pre- 
sumptive evidence of increased dissatisfac- 
tion with the military, as well as a direct 
increase in a military man’s chance of be- 
coming a casualty. Presumably, higher 
dissatisfaction and increased casualty 
probability should result in a positive rela- 
tionship between taste for civilian life 
(1-++7) and the intensity of the war. The 
measure of war intensity employed in this 
study is based on the average casualty rate 
for junior Army officers over the preceding 
fiscal year (K1). 

In order to allow for a gradual response 
of tastes to war intensity, we have em- 
ployed the partial adjustment relation: 


a = y Kt + (1 a 9) Ke 


O<7<1) 


21 The source of this deta is the College Placement 
Council, June 1960-June 1969. 
’ 


K 
(17) 


where K,* can be equivalently written as 
a distributed lag in Kii, Ki», Kia... , 
with exponentially declining weight: y, 
yi-y), y(1—y)},.... The long-run 
casualty measure, K*, has been used to ex- 
plain tastes in the form: 


log (1 Ë r)a = Bi + bos Kil) + pols 
(j = s,m) 
Equation (18) allows for separate casualty- 
rate coefficients for South and non-South, 
since there is some a priori indication that 
the average individual in the South is more 
favorable (i.e., less opposed) to the war 
than the average individual in the non- 
South. In this case we expect: Bo,.>Be,s 
>0. The equation also includes the 
dummy variable J, which equals one for 
South and zero for non-South. If (inde- 
pendently of the war) individuals in the 
South have a relative preference for mili- 
tary life over those in the non-South, then 
Bs <0. 
Unfortunately, because K, is essentially 
a time trend over the period of observa- 
tion (Appendix Table A-2), it is impossible 
to estimate the distributed-lag coefficient 
of K* from the sample data with any pre- 
cision. Accordingly, the final estimate, 
4=0.25/year, (and, therefore, the im- 
plied K* series) is based on prior ideas of a 
plausible order of magnitude, rather than 
on empirical estimation. While variations 
in 7 have a negligible impact on estima- 
tion over 1960-70,” shifts in this coef- 


2 The regression results for various values of 7 are 
(see equations (19) and (20), below): 


(18) 





âz (Pay Standard Error 
4 (Coefficient) of Estimate 
1.0 226 (.036) 031 
0.5 . 231 (.035) .030 
0.25 233 (.034) .029 
0.10 235 (.034) ‘029 





The numbers in parentheses are standard errors for 
42, conditional on the set value of ¥. The table indicates 
that the estimated pay coefficient and regression fit are 
extremely insensitive to variations in f over the range of 
0.10 to 2.0. 
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ficient have a substantial impact on en- 
listment rate projections in the 1970’s 
during which K, hopefully reverses its up- 
ward trend. On the other hand, the es- 
timated coefficient of the pay variable is 
very insensitive to the choice of 4. 
Combining equations (16) and (18), the 
form which was used for estimation is: 


a 


$ * 
($) = â, + âs log (w/a 
6/4 


+ bK) + Gale 
where the a coefficients are related to the 
coefficients of equations (16) and (18) by: 


(19) 


aq = a a1 


az: = A 
43,7 = — apa2, 
a= — ao83 


The expected signs of the coefficients are: 
a,>03; a2>0; d3n<d3s<0; a,>0. 

As indicated at the beginning of this 
section, the data used to estimate equation 
(19) comprise twenty-two total observa- 
tions—eleven annual observations from 
1960 to 1970 divided into South and non- 
South regions. In the initial estimation in 
the form of equation (19), @, was insignif- 
icantly different from zero. Since there was 
no strong a priori belief in the importance 
of the South/non-South dummy variable, 
it was excluded from the final estimating 
equation. The estimated regression co- 


% The regression which includes the South/non- 
South dummy is: 


(3) 


R= 916, 
D.W.=2.52. 


While the sign of the J, coefficient is positive, it 
does not differ significantly from zero. Therefore, the 
sample information does not substantiate a constant 
civilian/military taste differential for South versus non- 
South. In other words, for equal values of ws and Že, and 
with K*=0, the enlistment rates in the South should 
equal those in the non-South. 


375 + .229-1 of We) — .455- 25) gou 
E a toe (elt) (Oe) K*(.25)gouth 


— .545:K* 25)non-Eouth + O06 Le 
(05 055) (. )non-South CO 17) 


standard-error-of-estimate= .030, 


efficients with standard errors in paren- 
theses (using natural logarithms) are: 


& 
G) aaga 


20 l — .448 K*(.25) South 

(20) (030) (.25) Sou 
—.554 K*(.25) non-South 
(.048) 


R? = .915, standard-error-of-estimate = .029, 


® 
D.W. = 2.57, Mean (=) = 351 


The coefficient of the relative pay vari- 
able, log (w.*/w,) is, as expected, signif- 
icantly positive. The casualty coefficients 
are both significantly negative, with the 
non-South coefficient (significantly) more 
negative than the South.™ In other words, 
there is some evidence that the college 
population of the non-South has responded 
more negatively to the war than those in 
the South, though a substantial negative 
response is indicated in both regions. 

The standard-error-of-estimate is about 
8 percent of the mean of the dependent 
variable, and the Durbin-Watson statistic 
indicates absence of (positive) serial cor- 
relation in the residuals.” 

The theory suggests that only the ratio 
of effective military to civilian pay is rel- 
evant for enlistments, and the above es- 
timation has been carried out subject to 
this constraint. A test of this aspect of the 


24 A regression which constrains the South/non-South 
casualty coefficients to be equal (which implies an equal 
reaction of tastes in each region to the war) yields: 


& 
LAWS tJa) — 504: K*(25 
5) ao (038) (ws te) o 


R= 901, 
D.W.=2.24 


A test for equality of the K*—South and K*— 
non-South coefficients yields the ¢-statistic: tie=1.78. 
Therefore, a one-sided test of the null hypothesis, non- 
South= South, is rejected at the 95 percent level in 
favor of non-South<South <0). 

2% The Durbin-Watson statistic is calculated on the 
basis of two separate groupings of eleven time-based 
observations each. 


standard-error-of-estimate = .031, 
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model is afforded by running the uncon- 
strained regression: 


A 


$ z 4 $ 
(=) = bı + bz log (wo) + bs log (ð) 


+ 6, K*(.25) South 

+ 6;K*(.25) non-South 
and testing bz= —b3. The estimated equa- 
tion is: 


A 


® * 
(=) = B48) Gg) 78 wo) 


(21) (099) loe (0 


—.478-K*(.25) South 
099) 


( 
(33) K*(.25) non-South 
R= 916, standard-error-of-estimate 
=.030, D.W.=2.63 


The null hypothesis, b:=—b;3, corre- 
sponds to a statistic: t;=0.37. Therefore, 
the hypothesis that only the ratio of pay 
is relevant for the enrollment rate is ac- 
cepted. This result provides substantial 
statistical support for the theoretical 
model. 


Parameters of the Normal Distribution 


The regression fit of equation (20) is in- 
tended as a linear approximation to the 
normal curve: 


22 $ x 
(23) „|= (w./.) — log (1 + 2] 


o 


where log (1f7)#=Pit+.,,;K¢; and o, 
the square root of the income plus taste 
variance, is assumed constant across f and 
t. Viewing equation (19) as the first two 
terms of a T4éylor series expansion about 


the sample mean: (6/6) = .351 = N(—.382), 
we have: 


(),=(@) +o 


[= (we¥/w-) — log (1 Fr) 


om 





4 382 


jt 


where n is the standard-normal density. 
Therefore, the linear coefficients of equa- 
tion (19) correspond to the normal pa- 
rameters as follows: 


a, = (*) + n(—.382) [.382 — b/c] 


n(— .382) 
a = ———— 
A g 
—n(—.382) 
t3, = ———— ‘2,5 
o 
—n(—.382) 
a3 n = ————— ‘Ban 
o 


Using the estimates of the a’s from equa- 
tion (20) we obtain the point estimates: 


ô = 1.59 
(23) Jog (1 Ẹ 7) = 494 + 1.92 Ki(.25) 
log (1 r)nt = 494 + 2.38 K4(.25) 


At K*=0, the estimated taste factor is: 
(1+7)=1.64 (for both South and non- 
South). That is, at zero casualty rates, 
civilian pay is, on the average among the 
draft-prone group, multiplied by 1.64, and 
is then compared with (effective) military 
pay. At the positive values of K* the taste 
factor is above 1.64 as indicated by equa- 
tion (23), with the non-South taste factor 
responding more strongly to increased 
casualties than the south. For example, at 
the peak K* value in 1970, the taste fac- 
tors are (1+r),=4.57 and (1F7),=5.84. 

Using equations (22) and (23), we may 
write: 
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by, fae A, N 
(24) e (uis/,) — log (1 + 2) 
1.59 i" 





where log (1Ẹ 7)» is given in equation (23). 
An estimate of the overall enlistment rate 
is given by: 


(25) &, = Ds, tst + On Pn ,t 


where v, and v, are the relative fractions of 
college freshmen in the South and non- 
South, respectively (Appendix Table A-2). 

Using the parameter values of equation 
' (23), estimated sample values of # have 
been calculated for 1960 to 1970, and are 
indicated along with actual values of ® in 
Table 1. The table also includes sample 
period estimates of @(p=0)—the enlist- 
ment percentage obtained from equation 
(25) with p set to zero in the expression for 
w,; in equation (12). Given estimates of 
@ and $(p=0), the estimated draft in- 
duced fraction, [6-&(p=0) ]/&, is calcu- 
lated for each year. 

The estimated equation is also used to 
project enrollment rates in 1971 and later 
years, first on the assumption that the 
draft is maintained at the 1964 level (p 
=.358), and, second, on the assumption 
that the draft is abolished (p=0). These 
values are also contained in Table 1. It 
is assumed throughout that the ratio of 
military to civilian pay remains at the 
1970 level (w./@,= .741, wa/H.= .382). 


Pay Elasticities 
The impact of shifts in (military or 


2 An alternative method for calculating the draft- 
induced fraction of officer volunteers is provided by di- 
rect survey results from the Department of Defense 
Survey of Active Duty Personnel (see Report of the 
President's Commission on an All-Volunteer Armed 
Force, 1970). This survey information was utilized in 
conjunction with the estimated values from this paper 
in projecting all-volunteer officer accession rates for the 
Commission Report (see Altman and Barro). 


TABLE 1—Army ROTC I ESTIMATED 
ENROLLMENT RATES 








Draft 
ee X Induced 
S(p) &(p=0) Fraction. 7(p=0) 


Fiscal 
Year $ ci) 





1960 .335 .193 .213 .139 35 71 
1961 .308 .198 .195 .131 33 72 
1962 .308 .196 .199 .136 32 13 
1963 .387 .166 .150 .125 17 75 
1964 .358 .147 .154 .128 17 75 
1965 .328 .123 .132 111 16 76 
1966 .349 .151 .158 .131 17 76 
1967 .525 .189 .166 .119 28 .80 
1968 .520 .138 .145 .101 -30 85 
1969 .536 `.121 .123 .080 35 96 


1970 .559 .075 .091 .054 41 1.09 


1971 .358 — .064 .047 .27 : 1.09 
1972 .358 — .071 .054 24 1.05 
1973 .358 — .087 .068 22 97 
1974 .358 — .100 .079 21 92 
1975 .358 — 111 .088 21 89 
1980 .358 — .137  .111 19 .80 

©% .358 — .146 .120 .18 78 


Notes: p is the draft probability of the draft-prone 
group, the same value has been used in each year for 
South and non-South regions; @ is the actual fraction 
of freshmen enrolled in Army ROTC I; &(f) is the esti- 
mated value of ® (equation (25)); 6(p=0) is the esti- 
mated enrollment rate at p=0; draft-induced fraction 
=([&(p)—$(p=0)]/(4); 7 is the elasticity of the en- 
rollment rate with respect to the military/civilian pay 
ratio (equation (26)). 


civilian) pay on enlistments is best de- 
scribed by pay elasticities. From the nor- 
mal distribution of equation (22), the 
elasticity of the enlistment rate with re- 
spect to the military/civilian pay ratio is: 


_ ð log® 
"= a log (w*/ i.) 

[= (we/®-) — log (1 + 2] 
n 





(26) 


Ce 





1 
o ea 


where # is the standard normal density 


` 
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and NW is the cumulative normal.” Es- 
timated values of o and log (ifr) are 
those indicated in equation (23). Pay 
elasticities corresponding to estimated and 
projected enrollment rates (without a 
draft) have been calculated from equation 
(26) and are entered in Table 1. 


IV. Implications of Results 


The model described above has been 
used as a part of the staff study for the 
President’s Commission on an All-Volun- 
teer Armed Force to estimate officer ac- 
cessions in the 1970’s under a draft-free 
system. Whether tke projected ROTC en- 
rollment rates for the 1970’s indicated in 
Table 1 are sufficient to satisfy the Army’s 
“requirements” without a draft depends 
on many factors other than those dis- 
cussed in this paper—e.g., expected size of 
the Armed Forces, attrition in the ROTC 
program, accessions from academies and 
other officer recruitment programs, and 
career officer retention rates. Rather than 
speculate here on analysis which will be 
included in the staff’s Appendix Report 
(Altman and Barro), we would rather 
highlight those conclusions that follow di- 
rectly from the analysis of ROTC enroll- 
ments. 

The occupational-choice model of the 
individual developed in this study includes 
a taste factor (1+7;) for civilian relative 
to military life. For the years prior to the 
intensification of the Vietnam War (1960- 
66), the estimated model suggests that, on 
the average, college freshmen had a nega- 
tive taste for military life and required a 


* A linear approximation to 7 from equation (20) is: 
.233 
U Soa 
(#/0) 


However, this approximation departs significantly from 
the estimates of equation (26) if one moves some dis- 
tance from the sample mean. 


s 


premium to enter military service. Even 
at zero casualty rates, equation (23) in- 
dicates that civilian earnings should be 
multiplied by a factor of about 1.6 before 
comparing it with military pay. This con- 
clusion does not necessarily imply that a 
premium above civilian pay is required to 
recruit an all-volunteer officer corps. The 
necessary level of officer pay depends on 
the fraction of the relevant population 
(which is itself about half of the total male 
freshmen population) which is needed to 
meet military demands. As the required 
fraction approaches half of the relevant 
population, the necessary pay premium 
approaches 64 percent of average civilian 
earnings. 

A further implication of the analysis is 
that the intensification of the Vietnam 
War led to a sharp increase in taste for 
civilian over military life. For students in 
northern schools, the multiplicative taste 
factor reached 5.8 during the peak war 
year of 1970. Students in southern schools 
were somewhat less negatively affected by 
the war, with the 1970 taste factor reach- 
ing 4.6 in this region. 

As shown in Table 1, the estimated 
ROTC I enrollment rate, ĝ, declined from 
.132 in 1965 to .091 in 1970, or a drop of 
31 percent. During this same period the 
estimated probability of a college graduate 
in the relevant population being drafted 
increased from .33 to .56. Had the draft 
probability remained at the 1965 level, the 
decline in ĝ would have been 48 percent 
instead of 31 percent. Column 4 of Table 1 
contains projections of @ beyond 1970 on 
the assumption that draft and casualty 
conditions return to prewar levels, and 
that relative military to civilian pay is 
maintained at the 1970 level. Although the 
intensity of the war is assumed to diminish 
rapidly, the distributed-lag effect of cas- 
ualties on tastes and the drop in draft 
probability produce a significant decline 
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in ê in 1971. For the period subsequent to 
1971, there is a gradual increase in enroll- 
ments because of the gradual attenuation 
of the war’s impact. By 1975, &(p) is 73 
percent above the estimated 1971 rate, 
but still 16 percent below the prewar 1965 
rate. Fortunately for officer recruitment, 
the number of freshmen in 1975 in colleges 
included in our sample is estimated to be 
57 percent above the 1965 level (see Alt- 
man and Barro). 

The magnitude of the impact of the 
draft on the voluntary recruitment rate is 
an important question which must be ad- 
dressed by any statistical study of military 
manpower. In this study the draft has 
been incorporated into the analysis as a 
mechanism for increasing effective officer 
pay, ie, as a pay increment: Aw, 
= [p/(1—p) (wo— wa). Table 1, column 5, 
contains estimates for 1960-70 on ROTC 
enrollments which would have occurred in 
an all-volunteer system (p=0). The es- 
timated “draft induced” fraction of vol- 
unteers is shown in the following column. 
In the years 1960-62, the estimated frac- 
tion of draft-induced volunteers is quite 
high—over 30 percent. In this period an 
individual could enter military service as 
an officer for only six months, as opposed 
to the two-year commitment in later 
years. With the end of the six-month pro- 
gram, the enrollment rate and the draft- 
induced fraction declined. By 1965, the 
fraction of draft-induced volunteers is es- 
timated to be only 16 percent. Thereafter, 
with rising draft probability and a de- 
clining taste for the military (reduced rela- 
tive number of true voltunteers), the frac- 
tion of draft-induced volunteers rises to a 
peak of 41 percent in 1970. In the projec- 
tion period beyond 1970 (if the draft is 
maintained at the 1964 level), the decline 
in draft probability and war intensity 
should eventually reduce the draft-in- 
duced fraction to below 20 percent. 


The pay elasticity of enrollment under 
the all-volunteer system is indicated in 
column 7 of the table. The elasticity has a 
peak value of 1.1 during the trough enroll- 
ment years of 1970-71, and declines 
steadily during the projection period, 
1970-80, as enrollments are rising. The 
elasticity in 1980 is 0.8.% The inverse rela- 
tion between pay elasticity and the en- 
rollment rate reflects the general prop- 
erty of the supply function derived ear- 
lier. 

In summary, this study suggests that an 
aggregative occupational-choice model can 
be used to explain the proportion of male 
college freshmen who volunteer to be 
military officers. The model can be ad- 
justed to incorporate the existence of a 
draft by raising the effective level of mili- 
tary pay. When the parameters of the 
model are estimated using Army ROTC 
data for the period 1960-70, they indicate 
that: 1) the officer volunteer rate is posi- 
tively related to the ratio of military to 
civilian earnings; 2) with the low per- 
centage who would enlist without a draft 
in 1970-71, the elasticity is slightly higher 
than 1.0, but declines as the volunteer rate 
increases; 3) even in peacetime a premium 
has to be paid above civilian earnings to 
recruit half the relevant population; and 
4) this premium increased quite sharply 
because of the Vietnam War. 


28 These estimates are considerably smaller than the 
constant elasticity of 1.98 reported by Fechter and by 
Altman and Fechter in previous studies of Army officer 
supply. They are, however, in line with the range of 
elasticity estimates calculated for enlisted personnel by 
Altman and by Fisher (1969). Benjamin Klotz, pp. 
975-77, calculates elasticities on the basis of a priori 
reasoning and concludes that an elasticity greater than 
one “...is theoretically indicated for most plausible 
situations.” His theoretical conclusion conflicts with 
our estimated values (which lead to elasticity estimates 
below 1.0 in some plausible situations) because our 
estimated standard error of wi(1-+7;)—G=1.59-—is 
above the values which Klotz considered for his “‘guess- 
timates.”’ 
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APPENDIX 
TABLE A-1—VALUES OF MILITARY AND CIVILIAN Pay 








Fiscal 
Year 


1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 


We 


5916 
6186 
6456 
6750 
7008 
7218 
7440 
7956 
8526 
9090 
9783 


We 


4547 
4547 
4547 
4547 
4805 
5004 
5659 
5972 
6538 
6623 
7247 


Wa 


2336 
2336 
2336 
2336 
2361 
2342 
2472 
2751 
2901 
3004 
3212 


* 
W, Wo 


4489 
3547 
3547 
1396 
1363 
1299 
1708 
3560 
3940 
4180 
5114 





Notes: Ù. is average annual civilian pay of college 
graduates for the two-year period after graduation; we 
is annual average first-term (two years) Army officer 
pay; wa is annual average first-term (two years) enlisted 
men’s pay; w, is effective officer pay (equation (12)); 
w, —w measures the necessary increment in officer pay 
which would just offset the impact of going off the draft 
in each year. 


TABLE A-2—-REGRESSION VARIABLES 


Fiscal 
Year Kia K rt 25) 
1960 =O =0 
1961 = 0 = 0 
1962 010 .0025 
1963 -010 .0044 
1964 .030 .0108 
1965 -093 .0314 
1966 .180 .0686 
1967 828 133 
1968 444 211 
1969 772 351 
1970 1.081 . 534 
1971 (.54) (.536) 
1972 (415) (481) 
1973 (09) (.383) 
1974 (.09) (.310) 
1975  (.09 (.255) 
1980 (.09) (.129) 
a ~ (09) (09) 


ws / We 


1.53 
1.31 
1.25 
0.88 
0.87 
0.87 
0.99 
1.20 
1.23 
1.19 
1.26 


(0.97) 
(0.97) 
(0.97) 
(0.97) 
(0.97) 


(0.97) 
(0.97) 


Wo/ Üe 


0.77 
0.74 
0.70 
0.67 
0.69 
0.69 
0.76 
0.75 
0.77 
0.73 
0.74 


(0.74) 
(0.74) 
(0.74) 
(0.74) 
(0.74) 


(0.74) 
(0.74) 


Wwa/ Õe 


0.39 
0.38 
0.36 
0.35 
0.34 
0.32 
0.33 
0.35 
0.34 
0.33 
0.33 


(0.33) 
(0.33) 
(0.33) 
(0.33) 
(0.33) 


(0.33) 
(0.33) 


Vs 


(.269) 
(.269) 
.269 
.212 
-269 
.259 
-301 
.297 
.285 
-313 
.301 


(.301) 
(.301) 
(.301) 
(.301) 


(.301) | 


(.301) 
(.301) 


Un 


(.731) 
(.731) 
731 
728 
731 
TAL 
.699 
-703 
715 
687 
.699 


(.699) 
(.699) 
(.699) 
(.699) 
(.699) 


(.699) 
(.699) 





Notes: Ky is the percentage casualty rate of junior Army officers over the previous 
year; K* (.25) is a distributed lag of Ki with adjustment coefficient of .25; vs is the 
fraction of southern and v, that of nonsouthern freshmen in the overall observed college 


population. 





Parentheses indicate estimated rather than actually observed values. l 
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TABLE A-3—EsTIMATION OF THE DRAFT PRONE PROPORTION 
OF MALE COLLEGE GRADUATES 


(Numbers in Thousands) 

















Fiscal 

Year X: Xp Xo Xa X, Xe 6 
1960 222.5 45.8 24.7 14.4 19.8 117.8 441 
1961 223.1 46.1 23.6 10.1 20.5 122.8 426 
1962 223.4 46.1 25.7 25.5 14.1 112.0 459 
1963 228.4 47.2 23.3 18.3 16.9 122.7 436 
1964 239.1 49.4 20.6 17.7 27.7 123.7 449 
1965 263.1 54.3 19.6 16.0 18.0 155.1 .401 
1966 279.8 57.8 26.4 26.2 31.9 137.5 .466 
1967 301.1 62.2 27.0 53.6 14.3 144.0 .475 
1968 324.2 66.9 26.9 57.6 9.8 162.9 .459 
1969 359.7 74.3 32.8 69.6 26.7 156.3 . 503 
1970 (. 503) 








Notes: The numbers in the table refer to June graduates, immediately before the indi- 
cated fiscal year. 

X= total male college graduates. Includes all male baccalaureate degrees taking less 
than five years. Excludes other first professional degrees (Projections of Educational 
Statistics). 

X,= individuals physically deferred for military service. Assumes a physical defer- 
ment rate for college graduates of .2065 (Selective Service Inventory, July, 1964). 

X,=newly commissioned college graduate military officers—accessions from acad- 
emies, ROTC, and other college programs (except OCS) including M.D.’s—derived from 
unpublished Defense Department statistics. 

Xa=college graduate draftees (including enlistees and OCS officers), derived from 
unpublished Defense Department statistics. 

X,=college graduate reserve enlistees, derived from unpublished Defense Depart- 
ment statistics. š 

X,=nonphysically deferred nondrafted college graduates who did not enlist as an 
officer or enter the reserves: Xe= X¢~(Xp+Xot+XatXr). 

O= (1/3X +X +XatX-)/X:1, equation (14). The same value of @ has been used in 
each year for South and non-South regions. 


REFERENCES ; 





“The Cost of Ending the Draft: 


S. H. Altman, “Earnings, Unemployment, 
and the Supply of Enlisted Volunteers,” 
J. Hum, Resources, winter 1969, 4, 38-59. 

and R. J. Barro, “Model of Officer 

Supply under Draft and No Draft Condi- 

tions,” in Studies Prepared for the Presi- 

dents Commission on an All-Volunteer 

Armed Force, Vol. 1, Washington 1970. 

and A. E. Fechter, “The Supply of 
Military Personnel in the Absence of a 
Draft,” Amer. Econ. Rev. Proc., May 1967, 
57, 19-31. 

A. E. Fechter, “The Supply of First-Term 
Military Officers,” Institute for Defense 
Analyses, Mar. 1967. 

A. C. Fisher, “The Cost of the Draft and the 
Cost of Ending the Draft,” Amer. Econ. 
Rev., June 1969, 59, 239-54, ° 








Reply,” Amer. Econ. Rev., Dec. 1970, 60, 
979-83. ‘ 

B. P. Klotz, “The Cost of Ending the Draft: 
Comment,” Amer. Econ. Rev., 60, 970-78. 

College Placement Council, A Study of 1969- 
70 Beginning Offers by Business and In- 
dustry, Bethlehem, Pa. 1970. Also for vari- 
ous years. 

Report of the President’s Commission on an 
All-Volunteer Armed Force, Washington 
1970. 

U.S. Congress, House, Committee on Armed 
Services, Review of the Administration and 
Operation of the Selective Service System, 
89th Cong. 2d sess., June 1966, pp. 
10042-43. 

U.S. Office of Education, Projections of Edu- 
cational Statistics, Washington 1969. 


COMMUNICATIONS 


The Market for a Semipublic Good: The Case 
of the American Economic Review 


By Yoram Barzet* 


Operationally, the theory of public goods 
is now at a serious impasse.’ The two opti- 
mum conditions—the total condition and the 
marginal condition—cannot be simultane- 
ously applied in actual policy. The total 
condition, requiring that total benefits are 
not less than total costs, cannot be applied 
unless benefits can be evaluated. To appraise 
these, we have to know something about 
individual utilities or, in operational terms, 
we have to know something about demand 
for the public good. But if the marginal con- 
dition, equating price to marginal cost, is 
actually used, no market data is generated. 
This is because the marginal cost of pro- 
ducing an extra unit of service from an al- 
ready produced public good is zero, and, in 
fact, we normally fail even to keep track of 
the quantity demanded at this price. So here 
we find ourselves in a position where the 
total condition cannot be evaluated. Alterna- 
tively we may forgo pricing at marginal cost 
and in this way obtain data on the demand 
for the public good at some positive price; 
but then the marginal condition is necessarily 
violated, and there is no a priori information 
to suggest that this is less wasteful than 
violating the total condition.? Buchanan’s 
suggestion (see p. 194) to use the model of a 


* Visiting research fellow, University College, Lon- 
don, on leave from University of Washington. I wish to 
thank John E. Floyd and George Borts for their com- 
ments. Richard McDonald provided most able assis- 
tance. 

t See in particular the exchanges (1964) between Jora 
Minasian and Paul Samuelson and between James 
Buchanan, Minasian, and Samuelson in 1967, 

? The situation is analogous to the “uncertainty 
principle” in physics where, of two related variables, 
one can be measured only at the cost of foregoing mea- 
surement of the other. 

é 


perfectly discriminating monopolist to re- 
solve the dilemma does not, as Samuelson 
has pointed out (see 1967, p. 199), bring any 
new operational elements into the picture. 


I 


In this paper an attempt is made to get 
around the dilemma by studying, not a 
purely collective good, but a semipublic 
good—The American Economic Review (Re- 
view). The commodity considered here, un- 
like a TV signal, is not strictly a public geod. 
The ideas contained in a publication such as 
the Review constitute the core of its public- 
good component, since their availability to 
some does not reduce their availability to 
others. However, ideas are not directly 
“consumed.” For the consumer to obtain 
access to ideas, they must be published and 
disseminated at costs which increase with the 
number of consumers. Casual empiricism 
suggests that the costs of printing and dis- 
tributing such a publication are roughly 
proportional to circulation volume. On the 
other hand, the costs of editing and setting 
the publication in print may be an extension 
of the public-good aspect of this commodity 
where costs are independent of the volume of 
output. It thus seems proper to consider the 
Review as a semipublic good—a mixture of a 
purely public and purely private good. It 
is important to note at the outset that, while 
the above considerations are common to 
other kinds of publications, in this case the 
cost of the original research is borne not by 
the consumer but by scholars, universities, 
and foundations, etc. In this respect the 
learned journals differ from books and 
magazines priced so as to pay the authors’ 
fees or royalties. Rather, ironically enough, 
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they resemble commercial TV where the cost 
is not covered by the viewer but by the pro- 
gram benefactor, the advertiser. 

It should also be noted that the Review is 
at least in part a producer rather than a 
consumer good. Consequently, the demand 
for it is a derived demand and the utility 
generated by it is “derived utility.”? With 
this reservation in mind, it is appropriate to 
apply the analysis for collective consumption 
goods to this good as well. 

In the literature on public goods, the dis- 
cussion usually focuses on the public good 
itself, comparing the utility derived to cost. 
Here we will focus instead on the flow of 
services generated by the public, or the semi- 
public, good. The two approaches should, of 
course, produce identical results, and the 
choice between them is simply a matter of 
convenience. The service flow approach is 
more convenient for the present purpose. 

In exploring the relation between pure 
public goods and semipublic goods, concen- 
tration upon the semipublic good might at 
first appear to be an undesirable com- 
promise. However, in reality the conceptual 
difference between the two is minor. We can 
write a simplified version of the total cost 
function for the flow of services from the 
good under consideration (a single issue of 
the Review) as TC=aX-+C, where TC is 
total cost, X is the level of output, and a and 
C are constants. In the case of a purely 
public good, C>0 and a=0, while in the case 
of a semipublic good, C>0 and a>0 (for a 
purely private good C=0, a>0).* Notice, 
then, that for both the pure public good and 


3 Richard Schmalensee has recently shown that 
under monopoly conditions, the observed increase in 
consumers’ surplus due to a fall in price of a factor of 
production may be an underestimate of the true change 
in welfare. 

4 If “all enjoy in common” a collective good, the case 
where a=0 characterizes a pure collective good, since no 
additional cost is necessary for an additional consumer 
to enjoy it. If C=0 we are at the other extreme where 
there is no element of communality. We occupy the in- 
between situation of a semipublic good if C>0, consti- 
tuting the common component of the good, and ¢>0, 
-constituting its private component. (A broader defini- 
tion of a semipublic good is where the marginal cost is 
positive but less than average cost.) . 


the semipublic good, the average cost func- 
tion declines throughout with the marginal 
cost necessarily below the average cost. 
Thus, once we take into account the presence 
of a positive marginal cost (the a term) in the 
semipublic good,® most of the propositions 
for a purely public good will hold for a semi- 
public good as well. 

In terms of the information potentially 
available, however, the difference between 
the two is of considerable importance. Since 
the marginal cost is zero, if the purely public 
good is priced to equate price with marginal 
cost, no market information is generated. If, 
on the other hand, a semipublic good is priced 
at marginal cost, it may provide us with in- 
formation that purely public goods cannot— 
market information on utility generated. In 
other words, due to its purely private com- 
ponent, a semipublic good affords informa- 
tion on quantities and prices, and if this in- 
formation is sufficiently varied, we may be 
able to obtain an approximation of its de- 
mand function. 

Furthermore, if one tries to give examples 
of purely public goods, the list is almost 
exhausted after national defense, TV signals, 
and lighthouses. On the other hand, it is easy 
to compose a long list of semipublic commo- 
dities, to include books, magazines, news- 
papers (in fact everything printed), records, 
tapes, electricity where the power plant is not 
used to capacity, and so on. Since the policy 
problems raised by semipublic goods are of 
the same nature as those for purely public 
goods, obtaining information on the subject 
is important on its own. 


II 


The main objectives of the empirical work 
are to obtain estimates of the cost of pro- 
ducing the Review and of the benefits de- 
rived from it, to determine whether the 
optimum conditions of producing such a good 
are met and, if not, what may be done to 
meet them. 

In the empirical work, data problems often 


5 This may be done by netting the demand curve 
from these costs. The resulting relationship between 
quantity and price may be thought of as a demand 
curve for a purely public good. 

a 
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prevent correct measurement of some of the 
desired quantities. On the demand side, ob- 
served price is not the subscription rate for 
the Review but membership dues to the 
American Economic Association. For some 
but not all years the inside cover of the Re- 
view states what portion of the dues applies 
to subscription. It is not possible, however, 
to buy the subscription at that price, so this 
information is neither complete nor oper- 
ational. We have to view the demand, then, 
as comprising both the Review itself and 
other services provided to members by the 
association, such as organizing of meetings, 
supplying of directories and special supple- 
ments, and vesting of prestige in its members. 
To the extent that the level of such extra 
services did not vary much over the period 
studied, the misspecification of the demand 
function on this account may be ignored. It 
will be shown below that the actual level of 
these services did in fact remain quite stable. 
An additional service provided by the Asso- 
ciation since 1963 is in publishing a second 
journal, the Journal of Economic Abstracts 
succeeded later by the Journal of Economic 
Literature. To avoid the effects on price and 
cost of these additional publications, the 
empirical work is terminated at 1965, the 
last year before the price of the Review was 
increased to meet the additional cost of the 
new publication. We will see later what can 
be said regarding these additional publica- 
tions.® 

On the cost side we encounter a different 
problem that is probably much more signi- 
ficant; this is that two major cost elements 
associated with the Review are not borne by 
it: the cost of doing the original research 
(i.e, writing the “editorial copy”) and the 


6 Tt is sometimes claimed that since a single copy of 
the Review can be, and frequently is, read by many, this 
is another dimension of the public good aspect of the 
Review and the observed demand thereby understates 
the total demand. It should be recognized, however, 
that the owner of a copy of the Review has the option 
of excluding others from using it. If he does not do so, 
the demand of these other users is reflected in the 
utility and demand function of the owner of the copy. 
This is parallel to the utility from and market manifes- 
tation of the demand for guest-room furniture by the 
host rather than by the guest. 

‘ 


cost of refereeing. Who is bearing these costs? 
The latter seem to be borne entirely by the 
referees. However, they presumably get 
adequate psychic compensation from per- 
forming this function, since they are doing it 
voluntarily, and there is no need to view this 
aspect of publication as involving any net 
social cost. 

The problem of the cost of research going 
into the Review cannot be dismissed so easily. 
True, part of it may be a consumption good 
to those engaged in it; for this part, as for 
refereeing, there is no problem. But, quite 
clearly, a substantial portion of the research 
would not have been forthcoming had it not 
been paid for either by universities, directly 
in support or indirectly in salary increases, 
or by other institutions with the objective of 
promoting knowledge. The institutions pro- 
viding the funds almost never benefit di- 
rectly from the research. Rather, their sup- 
port for research is a recognition of the 
public good aspect of research and of the 
need for nonmarket sources of funds to sus- 
tain it. 

The direct users and beneficiaries of the re- 
search results are the readers of the Review. 
It is thus appropriate to ask, What are the 
total consumers’ benefits to readers of the 
Review and are these large enough to justify 
the use of resources devoted to research and 
to its publication? To the extent that the 
publication component of costs is met by 
subscription fees the above question is re- 
duced to a comparison between the con- 
sumers’ surplus derived from the Review and 
the cost of research. While data on the cost 
of research going into the Review are not 
available, an estimate of the benefits may be 
used to determine what research costs can be 
justified by demand considerations. 

In the empirical work, then, we will on the 
one hand, attempt to establish the demand 
curve for the Review. On the other, we will 
try to obtain an estimate of the cost function 
of publishing the Review (but not of con- 
ducting the original research). First, we want 
to establish whether the casual notion of 
economies of scale (or its counterpart, de- 
clining average cost) is valid in regard to 
editingsthe Review; then we will try to de- 
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termine the interactions of such economies 
with the change in demand patterns over 
time. 

The American Economic Association pub- 
lishes annually, in the Papers and Proceedings 
(Proceedings), a financial report as well as 
data on circulation and on the size of the 
journal in terms of the number of pages. The 
period covered in the regression analysis is 
1930-65; consistent time-series are available 
only from 1930, and 1965 is the last year be- 
fore fees were increased to cover the Journal 
of Economic Abstracts. Since the format of the 
journal changed little over that period there 
is no need to worry about this aspect of qual- 
ity. On the other hand, the number of pages 
per issue shows a rising trend over time. This 
variable, then, should be controlled in the 
estimation process. 

To account for economies of scale in pro- 
duction we consider the following: 


total real cost =f (number of pages, 
circulation). 


The basic unit of output is the printed page, 
and output can be expanded either by an in- 
crease in circulation while holding the size of 
the Review constant, or alternatively by in- 
creasing the number of pages while maintain- 
ing the level of circulation. The estimation 
form used is:? 


TC = Qo + aP + aP? + aC 
+ aC? + asPC + U 


where TC is total real annual cost of pub- 
lishing and printing, P is the annual number 
of pages,’ C is average annual circulation,’ 


7T am indebted to Sanford Berg for drawing to my 
attention that the logarithmic form I used in an earlier 
draft is inconsistent with the theoretic formulation. 

8 TC and P are defined for the Review alone, to ex- 
clude the Proceedings, since the latter is not edited by 
the editorial staff of the Review. The deflator used for 
TC is the wholesale price index exclusive of food and 
farm products. 

? Circulation is taken as the number of copies of the 
Proceedings issue printed during the given year; it is 
almost identical with the average number of copies of 
the Review. Circulation at 3,700 was lowest in 1934 and 
at 20,000 was highest in 1965. The annual number of 
pages ranges from 792 in 1932 to 1,327 in 1965. 


and U is the random term. In the absence of 
economies or diseconomies of scale, only a, 
will differ from zero. If any of the other a’s 
differs from zero, average cost will in gen- 
eral, differ from marginal cost. 

The regression results (with ¢-ratios in 
brackets), using an alogarithm that maxi- 
mizes R? ,are: 


TC = 27,171 — 5.067C + .000104C? 


(16.18) (5.09) (3.33) 
+ .0041CP R? = .976 
(3.71) D-W = 2.18 


The goodness of fit, the absence of serial 
correlation, and the sharpness of the co- 
efficients are all gratifying. A closer examina- 
tion of the results reveals some peculiarities 
at the lower range of the variables, probably 
reflecting the fact that during the early 
1930’s, a period during which circulation and 
the number of pages in the Review declined, 
total nominal costs remained fairly constant 
and total real costs increased. 

Abstracting from these first few years, the 
results largely conform to the casual notions 
of an absence of economies of scale with re- 
spect to the size of the Review, and the pres- 
ence of such economies to its circulation.!? 
The latter, however, persisted only until 
circulation reached some 16,000 (around 
1962), at which point the marginal cost of an 
extra copy became equal to the average cost. 
This finding is consistent with the actual 
experience of the AEA. Given the tendency 
of the Association for average cost pricing 
and the lag in price adjustments, as circula- 
tion grew prior to 1962, while average cost 
was falling, the Association found itself quite 
regularly in the “black.” In more recent 
years, as circulation has continued to grow 
along with a rising average cost, deficits have 
become more common, eventually resulting 
in an increase in real price. 

It is important to repeat that the cost of 
the original research is entirely independent 
of circulation and of the size of the Review. 


10 Regressions for the Proceedings issue where re- 
corded costs are almost entirely for printing and circu- 
lation, are even clearer in showing no scale economies 
with respect to these activities. 

t 
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TABLE 1—REGRESSION RESULTS FOR 
THE DEMAND FUNCTION* 
(t ratios in brackets) 








No. of Fages No. of Pages 





No. of in Review in Review & 
Price BA's Alone Proceedings R D-W 
L 56 1.01 —.15 96 .25 
(3.02) (10.20) (.69) 
1 53 73 -78 96 24 
(3.23) (4.49) (1.425 





* All variables in logarithms, 


Had this cost item been included in the total 
zost, its only effect would have been to cor- 
‘espondingly increase the constant term. 
This in turn would mean an increase in 
average cost with no effect on the marginal 
zost. 


Il 


So much for the cost side; we will now 
‘urn to demand considerations. How should 
close substitutes to the Review, particularly 
ther economic journals, be handled in this 
sontext? Since prices of close substitutes 
‘end to move together over time, it is dif- 
icult statistically to separate the own elas- 
‘icity from the cross-elasticity. If we allow 
mly the own price to enter, we tend to get 
the industry demand elasticity—that facing 
the individual producer when all producers 
n the industry change prices together. But 
his is precisely what we would like to ob- 
‘ain, since the basic choice is between doing 
ind not doing the research at all, rather than 
»etween doing the research for the Review 
rersus doing it for some other journal. The 
xroblem is complicated, however, by the 
act that during the period considered the 
‘ange of substitutes has broadened, with the 
nception of such journals as Econometrica, 
Che Review of Economic Studies, and The 
"nlernational Economic Review. This, of 
course, has lowered the effective price of sub- 
titutes but in a way extremely difficult to 
ake into account empirically. The trend in 
he real price of the Review over the period of 
tudy is basically downwards, the same di- 
ection of change as in the newly introduced 
ubstitutes; but, of course, the latter fell in 
wice more than the Review. Subscribers, 

, 


then, have had a greater incentive to switch 
to these substitutes than would have been 
the case if all the prices had changed by the 
same proportion. Consequently, not explic- 
itly accounting for the new journals intro- 
duces a downward bias to the estimate of 
elasticity of the industry demand obtained 
by observing the Review alone. It is interest- 
ing to observe that these new journals 
themselves probably represent a response to 
the increase in market size and to the re- 
sultant sufficiently expanded demand for 
such highly specialized products. 

With the above caveats, the general form 
of the demand function is: 


q = f(real price, real per capita income, 
population, number of pages) 
For estimation, the form used is: 
log C = bo + bı log Pr + by log Y 
+ bs log Pop + balog P+ V 


where C is circulation, P is the number of 
pages, and V is the random term. Pr is price, 
defined as the annual subscription rate de- 
fated by the consumer price index, and Pop 
is population, alternatively defined as total 
labor force or as total number of individuals 
possessing bachelors’ degrees." It is not at all 
clear that per capita income is the relevant 
variable here, since the Review as mentioned 
above may be considered a producer rather 
than a consumer good. In the actual regres- 
sions this variable was never significant and, 
in fact, had a negative sign. Consequently, 
the results with this variable present are 
omitted from the findings presented in 
Table 1. As to the choice between the labor 
force or the number of BA’s, the latter per- 


8 Ideally, we would like to measure the size of the 
industry consuming the commodity under considera- 
tion. The best measure of the size of the relevant indus- 
try is membership in the American Economic Associa- 
tion. This however, may lead to somewhat spurious 
results. The number of BA’s was considered as a rea- 
sonable alternative. This was measured as a 25-year 
moving sum of BA’s granted up to the given year; for 
1917-1957, where the number of new BA’s is not avail- 
able for odd years, it was interpolated from the two 
adjacent eyen years. 
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forms slightly better. It is also, on a priori 
grounds, a better proxy for industry size, the 
results are reported only for the number of 
BA’s. 

The most impressive result is that of the 
price coefficient. It is quite stable from one 
regression to another (including those not 
reported here) and has a consistently small 
standard error. The size of the coefficient, 
indicating a demand elasticity of about 0.5, 
may appear low. But one should bear in mind 
another aspect of this commodity as a pub- 
lic good—that for the individual a second 
copy has very little, if any, use. Thus a fall in 
price may induce additional demand by new 
readers but virtually no additional demand 
by current readers.!? The number of BA’s 
(as well as the labor force) is highly corre- 
lated with the number of pages, and it is 
hard to sort out their individual effects. 
In any case it seems that the combined num- 
ber of pages in the Review and Proceedings is 
not a relevant variable. Therefore, regres- 
sion 2 may be considered the better. In 
subsequent sections, I use the results of 
demand regression 2 dealing with the Re- 
view alone. 


IV 


Let us now turn to see how these results 
can be interpreted in reference to the public- 
good problem. Again, we seek answers to 
two basic problems. One is whether to en- 
gage in producing the good at all—the total 
condition. The other is what quantity of 
resources should be devoted to that good— 
the marginal condition. To answer the first 
we have to determine whether the area be- 
low the demand curve is at least as large as 
the total resource cost of producing the 
journal, where the alternative cost of the 
resources engaged in research for the Review 
is included in the cost. Here, however, we do 
not attempt to measure the resource cost of 
doing research. Instead we attempt to 
measure the benefits from such research, 
thereby obtaining a measure of the maxi- 


122 On the other hand, consumers are limited in terms 
of buying less than one whole unit. So a fall in price 
normally will lead to shifts from buying zero units to 
buying one unit. . 


mum amount of resources that should be 
devoted to that activity. 

The area under the demand curve, taking 
the form of the demand equation and using 
the numerical results of regression 2, is 
given by 


f (antilog — 4,147) 


Pr 
(Pop) -725( P) -781( Py)~ 529d Py 


The area, of course, depends on the values 
taken by the three variables. However, be- 
fore inserting such values, it should be rec- 
ognized that it does not make much sense tc 
pretend that we can safely extrapolate the 
demand curve to an infinite price. On the 
other hand, if we restrict ourselves to the 
observed range of prices, we obtain a highly 
conservative estimate of the area under the 
demand curve. The highest real price ob- 
served is that for 1941, when the annua! 
subscription rate was $5.00 and the con- 
sumer price index stood at 51.3 (1957—55 
= 100). The lowest real price observed is foi 
1961, ($6.00 deflated by 104.2). The 1941 
real price is then higher than that of 1961 
by some 80 percent. Using this range ol 
prices and the 1961 levels of the number ol 
BA’s (6,371,000) and number of pages 
(1168), the value of the above integral, ir 
regression units, is 24.55 —19.16 =5.39. Since 
the price index is 100 for 1957—1959 and the 
quantity is measured in units of a hundred. 
when adjusted the area becomes $53,900 (ir 
1957-59 prices).!4 This represents the extent 
by which 1961 subscribers to the Revie 
benefited by not having to pay the 1941 
price. 

In diagrammatic terms, this is shown ir 
Figure 1, where Dg reflects demand in 1961 
and the intersection point of this curve witt 


13 In this case the area is infinite, so we can disregarc 
this as an economic impossibility. tor are we experienc. 
ing Nirvana by merely having the Review?) 

u The value of $53,700 is a point estimate and sub. 
ject to a sampling error. It should be viewed, then, only 
as pointing to orders of magnitudes involved. The same 
applies to all subsequent estimates. Also, it contains ar 
element of upward bias due to the above mentioned 
bias in estimating the demand elasticity. 

` 
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AC reflects that fact that the Review nor- 
mally covers its costs through subscription 
fees. The portion under the curve bounded 
by Pu and Qe is a measure of total benefits 
from the Review under the assumption that 
the demand curve Has an elasticity of .53 up 
to the 1941 price and then becomes per- 
fectly elastic. The area PoixQg1 represents 
actual Review office and publication costs, 
and the area bounded by Pan, Per, and Dg; is 
the “consumers’ surplus” evaluated above at 
$53,900. 

The value of $53,900 should not be en- 
tirely attributed to the fall in price from 1941 
to 1961. The values of the other independent 
variables also changed, and it is of interest to 
try to allocate the $53,900 among these 
factors. In 1941 the Review had some 20 
percent fewer pages than in 1961, and the 
estimated number of BA’s was less than 
half of the 1961 level. Thus, the shift in 
quantity demanded is due not only to a 
move along the demand curve but to a shift 
of the curve itself. Again, when we now com- 
pare the area below the curve in 1941 and in 
1961, we ignore the “upper tail” of the de- 
mand curve and the change in the upper tail 
between the two periods. When the area 
under the curve due to shifts in demand is 
calculated we obtain $10,000 {(25.55 
— 19.16) — (10.90 — 8.51) } = $30,000. So, out 
of the $53,900 area below the 1961 demand 
curve bounded by the 1961 and.1941 prices, 
$30,000 may be attributed to a shift in de- 
mand and the remainder, $23,900 to a shift 
along the demand curve.” In terms of 
Figure 1, the $30,000 is the area bounded 
by the two prices and lying between the two 
demand curves, and the area to the left of 
Dy is measured as $23,900. The former is a 
measure of the added consumer benefits due 
to the increase in number of consumers and 
of the improvement in the quality of the 
product (in terms of number of pages). The 
latter is a measure of the realization of 
economies of scale, resulting in a fall in real 
price of the Review. 

The $30,000 might be further broken 


16 Such allocation necessarily contains an arbitrary 
element. 
f 


down into two components: the number of 
BA’s and the number of pages. They are, 
respectively, $21,900 and $8,100. The shift 
in demand producing the $21,900 figure is 
basically due to an increase in the size of the 
economy (in terms of population and in 
terms of per capita income, both reflected 
here by the number of BA’s). As the economy 
expands, demand curves tend to shift out- 
ward, and the value of a public good grows 
correspondingly. Since the cost of the public 
good is independent of the intensity of its 
use, the difference between its value and its 
cost grows with the economy’s size, thereby 
increasing “productivity” in the economy. 
In fact we may want to consider the entire 
$30,000—or even the $53,900—figure as the 
appropriate one, since both the increase in 
number of pages and the fall in price can be 
viewed as a response to the increase in 
circulation. 

If we assume that the Review itself 
typically breaks even in its financial opera- 
tions, and if we further assume (without 
much conviction) that the total condition 
was just met in 1941, the annual amount of 
resources devoted to research for the Review 
could have increased from the 1941 level by 
as much as $53,900 (in 1957-1959 prices) 
without violating the total condition. This, 
of course, still fails to account for the change 
in the upper tail of the curve. 

A mild attempt to account for this upper 
tail is to assume that the demand function 
retains its form for a certain price range but 
above that point becomes perfectly elastic. 
If we assume that the price at the upper end 
of the range is twice that of the 1941 real 
price, the consumers’ surplus increases from 
$53,900 to $149,100. If we allow the price at 
the upper end to be three times the 1941 
level, the area increases further to $220,400 
(see Figure 1). 

When for purposes of comparison with 
1941 we use 1965 (the last year included in 
the study) rather than 1961, we find the 
number of BA’s and the number of pages 
have increased but the price of the Review 
has also gone up. The 1965 consumers’ sur- 
plus arising from not having to pay the 1941 
price is $39,000. Now if the price at the upper 
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end of the range is twice the 1941 price we 
get $158,600, and it if is three times the 1941 
price we get $248,500. All these figures repre- 
sent an attempt to approximate the total 
condition. They reflect, of course, only the 
benefit side of the picture, against which we 
may match total cost. 

Let us now consider the marginal condi- 
tion. For a commodity such as the Review or, 
for that matter, many other public goods, the 
units in which it is desirable to count output 
are far from obvious. Output can be ex- 
panded by printing more copies of the Re- 
view without changing its contents, or output 
can be expanded by devoting more resources 
to improve the quality of the papers going 
into the Review. Also the size of the Review 
can be increased by either adding more issues 
per year or by increasing the number of 
pages per issue. 

The last alternative seems to be most 
reasonable to investigate further. This is one 
of the ways in which the Review has ex- 
panded in the past, and it is relatively easy 
to control. Thus, let us investigate the effect 
which a 1 percent increase in the size of the 
Review may have on total cost and on total 
benefits. Given the 1965 conditions, this is 
equivalent to about thirteen extra pages, 
the length of a typical article. Without a 
change in price, this would imply a shift in 
the demand curve to the right by .776 of 
1 percent (the regression coefficient above 
for number of pages). This means an increase 
of $300 in consumers’ surplus when the de- 
mand curve is bound by the 1941 price,16 
$1,200 if bound by twice that price, and 
$1,900 if bound by three times that price. 
In addition, the number of copies demanded 
increases by .78 of 1 percent and at the given 
price of the Review, revenues increase by the 
same proportion. Circulation in 1965 was 
20,000 and the subscription rate $8.00. The 
increase in revenue, then, will be about 
$1,100 (in 1957-1969 prices). This addition 
to revenues, however, will be more than 
matched by the added expenses of $1,400 


16 The 1965 real price, however, is only about 35 per- 
cent higher than the 1941 real price. With the 1941 
price constituting an upper bound on demand, con- 
sumers’ surplus is necessarily low. . 
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due to increased circulation cost and addi- 
tional editing and publishing of the extra 
pages. Apart from this $300 excess of cost 
over revenue, the question boils down to 
determining whether the total research cost 
required to generate one more article!’ of 


_ the same average quality as the other Review 


articles is less than $300, between $300 and 
$1,900, or more than $1,900. The first figure 
provides a lower bound as to the value of the 
article; the middle range still probably does 
not overestimate its value; but if total cost 
of an article exceeds $1,900, there may be 
serious doubts as to whether the benefits 
generated by the article are sufficient to 
cover the added cost. 

An important qualification should now be 
made here to the way in which the marginal 
condition was implicitly applied above, with 
regard to the timing of research and publica- 
tion. The decision rule which should be ap- 
plied is the maximization of the present 
value of the research investment. The re- 
search for a given journal article may be un- 
dertaken at different points in time. Since 
publishing research at a given date excludes 
it from being published at any other date, 


17 Only a fraction of the articles written are published, 
and the cost of the unpublished ones (the “dry holes”) 
should be counted as part of the total cost. 
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the article may be considered as mutually 
exclusive with itself over time. If demand is 
growing steadily over time, as is the case 
for the Review, maximizing the present value 
of an article necessarily leads to a positive 
present value. Consequently the break-even 
point in terms of the total condition—ice., 
when net present value is equal to zero—is 
not an optimal point: the activity has to be 
postponed until the appropriate marginal 
condition is satisfied, when the time rate of 
change in benefits is equal to that in costs.18 
In fact, under the stated conditions the 
marginal condition is the necessary and 
sufficient condition for optimum. 


v 


In discussing the demand for the Review, it 
was mentioned that subscribers receive 
benefits from the Association in addition to 
the Review itself. We propose to measure the 
value of these services to subscribers as the 
difference between 1} the real subscription 
fees and 2) the costs associated with the Re- 
view, defined as predicted (real) costs from 
the above cost equation. For all but one 
year, the difference, in 1957-59 values, 
varied between $2.50 and $4.30 with no 
apparent trend. The changes from year to 
year mostly reflect the drift in costs and in 
real fees on the one hand and in the discrete 
changes in fees on the other. We may thus 
conclude that while demand by subscribers 
is for both the Review and the other services 
provided by the Association, disregarding the 
latter in the demand equation does not lead 
to a serious distortion of the results. 

Since 1963, the AEA has been publishing 
a second journal: the Journal of Economic 
Abstracts in the years 1963-68. and the 
Journal of Economic Literature (JEL) since 
1968. How does this fact relate to the rest of 
the study? From 1963 to 1965, the Journal 
of Economic Abstracts was priced separately 
from the Review and did not affect either the 
subscription fees or the cost of the Review. 
Since 1969 the format of the latter has been 
drastically changed, and at the same time, 


8 For a detailed discussion of this point, see Stephen 
Marglin and my article. 
¢ 


the Journal of Economic Abstracts was 
superseded by the JEL. It is not possible to 
separate the simultaneous effects of the two 
changes. 

Over the 1966-68 period, however, the 
format of the Review was the same as in the 
previous -years. Given the subscription rate 
and the number of BA’s for these years, it is 
possible to predict what would have been the 
quantity demanded (i.e., circulation of the 
Review) in the absence of the new journal. 
The difference between the actual number of 
subscribers and that predicted can be at- 
tributed to the introduction of the Journal 
of Economic Abstracts. However, given the 
positive serial correlation in the demand 
regression, we should expect the residuals 
for 1966-68 to be at the same level as for the 
immediately preceding years. The residuals 
for 1963-65 averaged approximately .07, in- 
dicating a positive deviation of about 17.5 
percent. The average difference between 
(the logarithms of) the observed and pre- 
dicted subscription for 1966-68 is about .125, 
or a positive deviation of about 33 percent. 
We thus conclude that subscription to the 
Review increased by about 13.5 percent 
(antilog of .125—.07=.055) in response to 
the introduction of the Journal of Economic 
Abstracts. 


VI 


The main purpose of this paper has been 
to obtain some empirical evidence on the de- 
mand for a semipublic good, the Review, and 
thereby to demonstrate that at least for 
semipublic goods there exists a partial solu- 
tion to the operational dilemma in which the 
theory of public goods is mired. It is true that 
the empirical analysis is incomplete, due to 
lack of data on the cost side on the part of 
contributors to the Review. 

This, however, should not be a serious 
shortcoming in terms of assessing the degree 
to which the optimum conditions are met 
for other collective goods, since for many of 
these the required cost data are relatively 
easy to obtain. It should be pointed out in 
closing that even for a commodity such as a 
TV signal, some usable market data are 
available to estimate demand. Expenditures 
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on TV sets reflect demand for programs. 
Expenditures on individual and centralized 
antennas also reflect demand and sometimes 
can be used to determine the demand for a 
specific ‘extra channel. Such information 
obviously cannot provide accurate estimates 
of the demand for TV signals, even less of 
that for specific programs. Nevertheless, 
given the current state of knowledge as to the 
demand for TV signals, analysis of the 
available data may be valuable in making 
the theory of public goods operational. 
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The Neo-Factor Proportions Theory of International 
Trade: An Empirical Investigation 


By Tuomas C. LOWINGER* 


Traditionally, th2 factor proportions 
theorem viewed the pattern of international 
trade as the outcome of the interaction be- 
tween the production characteristics of 

‘traded commodities (with respect to capital- 
labor ratios) and the relative endowments 
of countries with regard to labor and capital. 
Given similar conditions: of production in 
two countries, the prediction was that each 
country will export the commodity which, in 
the absence of trade, is relatively intensive in 
the country’s abundant factor. 

The controversy, that arose subsequent to 
the publication of the Leontief Paradox, had 
the laudatory effect of directing some effort 
toward the formulation and testing of alter- 
native theories of trade structure. One 
especially promising avenue was opened as a 
result of the work on human capital carried 
out by Gary Becker and Theodore Schultz. 

The “human capital” approach departed 
from the Heckscher-Ohlin-Samuelson for- 
mulation of the model which identified 
“capital” with physical plant and equipment 
and “labor” with counting bodies regardless 
of skill. 

The work done by Donald Keesing and 
Helen Waehrer dealt with the effect of labor 
skills or human capital on the structure of 
trade. Specifically, they suggested that the 
category of factors aggregated under the 
catchall term labor should be subdivided 
based on their skill content (i.e., reflecting 
varying intensities of human capital). Pre- 
dictions about trade patterns could then be 
made on the basis of the relative skill endow- 
ments of the trading countries.! j 


*Assistant professor of economics, Washington State 
University. The constructive comments of John T. Don- 
nelly and a referee of this Review are gratefully acknowl- 
edged. 

1 Keesing’s results suggest that the United States, 
being relatively well endowed in skilled labor, tends to 
export those goods which embody in their production a 

’ 


If one views capital as an activity giving 
rise to a flow of income (or product) over 
time, it becomes evident that there will be 
some overlap between commodities which 
have high components of “physical’’ capital 
and human capital. This provides a priori 
justification for combining the contributions 
of human and physical capital to the produc- 
tion process into a single measure of man- 
made resources. Hal B. Lary suggested that 
value added per employee can be used as a 
proxy for the industry’s “overall” factor in- 
tensity (of human and physical capital). 
Since both the acquisition of tangible capital 
and the upgrading of skills involve acts of 
investment (or saving), such an approach 
commands a great deal of intuitive appeal. 

This paper is limited to the study of the 
structure of trade conducted between a semi- 
industrialized country and a group of coun- 
tries possessing an advanced industrial base.” 
To analyze the commodity composition of 
trade between a semi-industrialized country 
that has a relatively small and unsophisti- 
cated manufacturing sector and the indus- 
trialized countries of Western Europe and 
North America, the neo-factor proportions 
theory is evoked. 





high proportion of skilled labor: (its abundant factor). 
More recently a study by Gary Hufbauer related the 
skill endowments of twenty-four countries to the skill 
content of their commodity trade. Notwithstanding 
the imperfections inherent in such international com- 
parisons, the study obtained high Spearman Rank 
correlation coefficients between national skill endow- 
ments and skill characteristics embodied in traded 
manufactured goods. 

2 In explaining trade patterns among industrial coun- 
tries, it is appropriate to consider not only the factor 
proportions theory, but also what has been referred to as 
the “neo-technological”’ theory. The analysis of techno- 
logical change as a source of trade has involved such 
disparate hypotheses as the “product cycle,” the tech- 
nological gap, and the role of economies of scale in 
modern ingustry. See Harry G. Johnson, pp. 15~16. 


675 ` 


676 THE AMERICAN ECONOMIC REVIEW 


I. Brazil’s Factor Endowments Relative to Her 
Main Trading Partners 


The factor proportions account views 
trade patterns as the outcome of the inter- 
action between the production characteris- 
tics of commodities (with respect to their 
“factor” intensities) and the countries’ rela- 
tive availability of these factors. 

This section inquires into Brazil’s factor 
endowments relative to her main trading 
partners, the industrial countries of Western 
Europe and North America. 


Human Capital 


There are various ways of comparing 
human resource levels internationally. In 
Table 1, fourteen countries at varying stages 
of development are compared based on three 
measures. In conjunction, these indexes 
could be used to represent the countries’ 
stocks of human capital. The evidence pre- 
sented in Table 1 indicates that based on the 
Harbison index, Brazil ranks lowest in its 
endowment of human capital. 

Based on the ILO classification system, 
another comparison was attempted between 
the “skill composition” of Brazil’s (and other 
Latin American countries’) labor forces and 
those of several industrial countries. Table 1 
presents two ratios as estimates of the avail- 
ability of skilled manpower. 

Ratio A refers to the proportion of the 
economically active population that is in- 
cluded in ILO category 0 (professional, 
technical, and related workers). Ratio B in- 
cludes, in addition to category 0, workers in 
occupational category 1 (administrative, 
executive, and managerial personnel). Based 
on either ratio A or B, it is evident that 
Brazil had an overall shortage of skilled 
labor compared to North America and 
several Western European countries. For 
example, based on ratio A, the labor forces 
of the United States and Canada contain on 
the average three times the skilled workers of 
the Brazilian labor force. 

Additional evidence presented elsewhere 
substantiates the existence of a serious 
shortage of Brazilian skilled personnel at all 
levels and especially of engineers, technicians, 


TABLE 1—OccUuPATIONAL CHARACTERISTICS OF THE 
LABOR FORCE AND THE LEVEL OF HUMAN RESOURCES 
FOR BRAZIL AND SELECTED COUNTRIES 

















Skilled Employees as a 
Proportion of the Human 
Economically Active Resource 
Population® Level 
Year —— 
of Harbison 
Survey Ratio A Ratio B Index? 

I. North America and Western Europe 
United States 1960 108 . 187 261.3 
Canada 1961 .106 .183 101.6 
Belgium 1961 .080 .106 123.6 
United Kingdom 1961 -086 112 121.6 
West Germany 1961 .076 .107 85.8 
Italy 1965 "053 133 56.8 
Netherlands 1960 -092 .123 133.7 
Sweden 1960 .129 150 79,2 
II, Latin America 
Mexico 1960 036 044 33.0 
Chile 1960 -049 -068 51.2 
Ecuador 1962 033 -036 24.4 
Paraguay 1962 .032 .040 22.7 
Peru 1961 -033 -048 : 30.2 
Brazil 1963 037 048 20.9 





Sources: Harbison and Myers, pp. 31-33; ILO, Yearbook of Labour 
Statistics 1966. 

® Ratio A is the proportion of skilled workers in category 0 (pro- 
fessional, technical, and related workers) as of total employees. 
Ratio B is the proportion of category 0 and 1 (administrative, 
executive, and managerial) as of total employees, 

The Harbison index is calculated as a sum of two ratios: 1) stu- 
dents currently enrolled in secondary schools as a percentage of 
school-age population; and 2) students enrolled in institutions of 
higher education (colleges) as a percentage of school-age population 
multiplied by a factor of five. 


and managerial personnel.? Given the in- 
adequacy of educational opportunities in 
Brazil and the shortage of facilities for the 
training of skilled workers, the skill composi- 
tion of the country’s labor force is likely to 
change very slowly in the near future. Thus, 
relative to the industrial countries, the posi- 
tion of Brazil as a skill-deficient country will 
be maintained in the near future. 


Physical Capital 


Reliable international comparisons of cap- 
ital stocks are largely unavailable. Hufbauer 
estimated the capital stock per manufactur- 
ing employee of twenty-two countries. His 
procedure involved adding up the current ex- 
penditures for manufacturing investment be- 


3 Nathaniel Leff (1968b, p. 70) found that in the 
Brazilian capital goods industry the ratio of skilled tc 
unskilled worker’s wages is from 30 to 90 percent 
higher than a similar ratio prevailing in several industria. 
countries. 

R 
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TABLE 2—-EsTIMATION GF THE CAPITAL STOCK AND 
Gross Domestic Propuct Per CAPITA IN 
INDUSTRIAL COUNTRIES AND BRAZIL, 1964 

(in dollars) 








Fixed Capital Per 





Employee in GDP Per 

Manufacturing Capita 
Industria] Countries: 
Canada 8,850 2,002 
United States 7,950 3,014 
France 4,900 1,534 
Belgium 4,400 1,458 
Germany 4,250 1,541 
Netherlands 4,750 1,264 
Sweden 5,400 2,032 
United Kingdom 4,000 1,486 
Italy 2,100 916 
Brazil 2,100 193 





Note: It was estimated that the share of manufactur- 
ing industries in gross capital formation was about 20 
percent. 

Source: For industrial countries: Hufbauer, Table 6, 
p. 77; for Brazil: Data on gross fixed investment taken 
from U.N., Yearbook of National Accounts Statistics 
1966. Exchange rates employed are from: I.M.F., An- 
nual Reports On Exchange Restriction. 


tween 1953 and 1964 and then dividing by 
total manufacturing employment in 1964. 
No account was taken of inflation or depreci- 
ation of the capital stock. 

Using a modified version of Hufbauer’s 
procedure, Brazil’s capital stock was esti- 
mated.4 The results presented in Table 2 
would qualify Brazil as a country scarce in 
physical capital relative to North America 
and Western Europe. However, one must 
stress the rough nature of both Hufbauer’s 
estimates and my own. 

Brazil’s shortage of physical capital is 
probably not as acute as the shortage of cer- 
tain skills in her labor force. In the first place, 


1 The main difference between Hufbauer’s calcula- 
tion and mine involves the use of exchange rates. 
Hufbauer used mid-period (i.e., generally 1958) ex- 
change rates to convert local currency units into U.S. 
dollars. My procedure used the average of import cate- 
gory exchange rates (since multiple exchange rates were 
in effect in Brazil) to convert the annual data on Bra- 
zilian capital formation. This procedure is better suited 
to take account of the rapidly depreciating Brazilian 


currency resulting from the domestic inflation. 
, 


the flow of capital internationally is con- 
siderably less inhibited than the movement of 
labor across national boundaries. For in- 
stance, there was a considerable flow of 
capital into Brazil in the form of direct 
investments.’ Secondly, given the wage dif- 
ferential that exists between Brazil and the 
United States, the net flow of human capital 
(in the form of skilled personnel) acts to 
worsen the initial discrepancy in skill avail- 
ability between the two countries.’ 

Thus, it has been established that Brazil 
is seriously deficient in skilled labor in rela- 
tion to her chief trading partners. Further- 
more, the country is capital (both human and 
physical) poor relative to the industrial 
nations of North America and Western 
Europe. 


II. Empirical Test of the Neo-Factor 
Proportions Explanation of 
Brazil’s Trade 


In this section we will test two “orthodox” 
explanations of the commodity composition 
of trade. The first is the simple factor propor- 
tions account, which uses differences in 
physical capital intensity as the primary 
explanation of the structure of a country’s 
commodity trade. Second is the human 
capital or skill-intensity explanation of 
trade. In certain instances, the human and 
physical capital intensities have been com- 
bined into one ‘‘overall’”’ measure of man- 
made resources. 

Based on two-digit SITC categories, we 
obtained the proportion of Brazil’s imports 
and exports of manufacturers that originated 
in or were destined for the markets of West- 
ern Europe and North America.’ These 


5 Between 1955 and 1961 the flow of direct foreign 
investment into Brazil amounted to $714 million. See 
Leff (1968a, pp. 59-76). 

6 Further comparison that would reflect the rates of 
return of human relative to physical capital in Brazil 
and Western Europe (or the United States) should be 
useful in this connection. Martin Carnoy found the 
rates of return to schooling in Mexico, Chile, and Co- 
lombia to be significantly higher than the rates of re- 
turn to physical capital. Unfortunately, no such com- 
parison is currently available for Brazil. 

7 The industrial countries proportion (P;) of Brazil’s 
total trade was calculated based on the following for- 
mula: e 
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ratios were then related to the characteristics 
of the traded commodities, with respect to 
capital per man, skill ratios, and wages per 
man. 

When interpreting the results reported in 
Table 3, one must remember that virtually 
all of Brazil’s imports of manufactured goods 
originated in industrial countries, but that no 
such clear-cut division exists in the destina- 
tion of her manufactures exports. 

When imports were ranked based on their 
human and physical capital intensity, the 
neo-factor proportions account fared well. 
These results support the hypothesis that 
Brazil’s imports of manufactures included a 
high proportion of commodities that are in- 
tensive in capital—conceived in a broad 
sense to include not only the material means 
of production but also human skills. Un- 
fortunately, this test cannot be used to dis- 
criminate between the physical and human 
capital explanations of the structure of 
Brazil’s trade. 

Furthermore, it is evident that the human 
and physical capital intensities of traded 
commodities did not provide a satisfactory 
explanation of Brazil’s pattern of mantfac- 
tured exports. (In two cases, the coefficients 
are negative as one would expect, but in- 
significant at the customary level.) 

This latter outcome is not entirely surpris- 
ing given that Brazil regarded the exports of 
manufactures as an incidental by-product of 
the evolution of her manufacturing sector, 
through the process of import substitution. 
The expansion of her industrial base in the 





„Cit Vit Wi 


P; 
Q 


where: 


C;=dollar shipments from (to) Brazil to (from) 
Canada of the zth two-digit commodity. 

V:= dollar shipments from (to) Brazil to (from) the 
United States of the ¿th two-digit commodity. 

W;=dollar shipments from (to) Brazil to (from) 
Western Europe of the 7th commodity. 

Q=Brazil’s total imports (or exports) of manu- 

factured goods in SITC categories 5, 6, 7, and 8. 


Thus, P; gives us the proportion of industrial countries’ 
trade in manufactured goods with Brazil in each two- 
digit SITC category. e 


TABLE 3—RANK CORRELATION TEST OF BRAZIL’S 
COMMODITY TRADE CHARACTERISTICS AND 
THE DIRECTION OF HER TRADE 








Industrial coun- 
tries’ proportion 


Industrial coun- 
tries’ proportion 





in Brazil’s of Brazil’s 
imports of total exports 
manufactures | of manufactures 
(1966) (1966) 
Capital per man .450** — .028 
(t=2. 523) (i= .143) 
Skill ratio .500* — 119+ 
(t= 2,883) (t= .600) 
Wages per man .575* 127 
(=3.514) (t= .022) 





Note: * Significant at the 1 percent level; ** Signifi- 
cant at the 2 percent level; f Significant at the 30 per- 
cent level. 

Source: Data on commodity characteristics were 
taken from Hufbauer, Table 3, pp. 59-70; Brazilian 
trade data are from U.N., Commodity Trade Statistics 
1966. 


post-World War IT period was stimulated by 
means of various incentives and subsidies 
and in particular, the exchange and tariff 
privileges granted industries during the 
1950’s. Given the importance of domestic 
market size in the process of industrialization 
through import substitution, Brazil consid- 
ered exports of manufactures as an outlet 
for the output that could not be accommo- 
dated domestically. Investment in local pro- 
duction was undertaken without regard to 
the future feasibility of exporting these prod- 
ucts and with the knowledge that the do- 
mestic market was “secured” through pro- 
tective policies adopted by the government.’ 
Thus, Brazil’s “exportable surplus” approach 
to International Trade appears to be largely 
responsible for the absence of a clear-cut 
pattern in her exports of manufactures.® 


2 Joel Bergsman noted that between 1953 and 1959 
there existed considerable uncertainty (and fluctua- 
tion) with respect to the real export rate. This, he be- 
lieves, had a significant effect in discouraging non-pri- 
mary products’ exports and contributed to the inward- 
looking attitude of the Brazilian manufacturing sector 
(see pp. 35-36). 

® Based on this approach a country exports only the 


surplus that is left over after the domestic market has 
` 
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Given these inconclusive results, a differ- 
ent set of tests has been designed to analyze 
the competitive performance of Brazil’s in- 
dustries in international trade. Also, a dif- 
ferent set of industry characteristics has been 
devised. 

Numerous measures have been suggested 
in order to gauge the international competi- 
tiveness of an industry (e.g., the time trends 
of exports and imports or comparative pro- 
duction costs). In this study, one measure 
used is the trade balance (i.e., imports less 
exports of two-digit SIC industries) as a 
ratio of the value of industry’s domestic 
sales. Presumably, those industries in which 
Brazil had no comparative advantage would 
rank high based on this index of competitive- 
ness and vice versa. As a complementary in- 
dicator, we computed the ratio of “gross” 
imports to sales for each industry. Both 
ratios are based on the ability of Brazil’s 
industries to compete in foreign markets and 
on the extent of penetration of industrial 
countries’ exports into the domestic market. 

With regard to the industries’ factor inten- 
sities, the following variables were used: 
Value added per employee, two measures of 
the skill content of each industry, and a 
proxy for the capital-labor ratio. Following 
Lary, value added per employee has been 
used as a measure of the flow of human and 
physical capital into the manufacturing 
process. Using the flows of man-made re- 
sources into the industries’ output, value 
added per employee is taken as an indicator 
of the overall capital intensity of an indus- 
try.” 

Investment in human beings has been 
often referred to by the catchall phrase 
“training.” It includes formal and technical 
education as well as on-the-job training. The 
individual who pays for some or all of the 





been adequately supplied. The idea of concentrating 
output in specialized production for the export market 
is shunned. These ideas are explored and documented 
for Brazil in Leff (1967). 

10 Robert Baldwin in a recent study combined data 
on physical capital with estimates of the cost of educa- 
tion as a measure of the human and physical capital 
intensity of traded goods. He noted that such a proce- 
dure may not be appropriatz for a less developed coun- 


try. 
Ld 


costs involved in improving his skill would 
have increased his lifetime earnings stream 
more than the person with less training. As- 
suming that workers in “skilled” occupations 
incur greater costs of investment in them- 
selves than “unskilled’’ workers, the skilled 
workers should receive greater absolute 
wages than those received by the unskilled 
workers. 

To test whether there exists a relationship 
between the interindustry skill mix and the 
industries’ competitive performance, a mea- 
sure of the industries’ skill composition was 
constructed. Mrs. Waehrer constructed such 
a measure of industry’s skill in her study of 
the wage structure of export and import- 
competing industries in the United States. 
The Waehrer index regrettably suffers from 
certain limitations as a measure of skill or as 
a proxy for human capital." 

The Brazilian Census classifies employees 
in each industry according to their actual 
earnings. Based on this data, we determine 
the number of skilled workers, using CR 
15,000 per month as the cutoff point. That is 
employees earning above this salary would be 
classified as skilled and those falling below 
this as unskilled. The members of the follow- 
ing occupations were consequently classified 
as skilled: Engineers, managers and ac- 
countants, salesmen, billing supervisors, and 
foremen. The skill-index therefore measures 
the percentage of employees in each industry 
that earned in excess of CR 15,000 per 


1 The “occupational index” was defined as the per- 
centages of employees in each industry, out of all em-. 
ployees, falling into six occupational groups designated 
as skilled. Consequently, the index will vary from in- 
dustry to industry only with differences in the distribu- 
tion of employees defined by her as skilled. This will 
conceal wide variations in skill content within each of 
the broad categories of skilled workers. As an illustra- 
tion suppose that two industries rank equally in terms 
of Waehrer’s skill index; but one of the industries has a 
higher proportion of managers and engineers, while the 
second industry has an equally large proportion of 
sales and clerical personnel. Clearly, from the stand- 
point of human capital intensity the first industry 
should rank higher than the second; however, this will 
not be reflected in the Waehrer skill index, because of 
her definitions of skilled workers. For details, see 
Waehrer spp. 92-97. 
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month, or fell into the occupational catego- 
ries listed above.” 

The final variable attempts to measure the 
physical stock of capital per employee in each 
industry. Aware of the difficulties en- 
countered in estimating the stock of capital, 
I employed as a proxy for this variable the 
horsepower per employee in each industry. 
As a test of the extent of association between 
the industry characteristics and the trade 
performance ratios, the Spearman Rank cor- 
relation test was used. 

The results in Table 4 lend some support 
to the human capital variant of the neo- 
factor proportions account. 

It has been proposed here that the dis- 
parities in the availability of factors between 
Brazil and her main trading partners are 
likely to be most pronounced with respect 
to human capital. Consequently, Brazil 
would compensate for its scarcest factor by 
importing from Western Europe and the 
United States those commodities that em- 
body in their production a disproportionate 
amount of human capital. These results are 
all the more convincing because they are 
based on several different ratios of an in- 
industry’s trade performance, i.e., the in- 
dustry’s “gross”? imports and its trade 
balance. 

Thus, the comparative disadvantage of 
Brazil is most pronounced in the manu- 
factured commodities requiring a great deal 
of skilled labor in their production. Physical 
capital intensity and the overall capital 
intensity did not perform as well in “explain- 
ing” Brazil’s trade pattern.” 


2 We also experimented with a broader skill index, 
including workers that earned CR 9,000 or more per 
month. The results were not materially different from 
these reported in Table 4. 

3 As regards Brazil’s traditional exports of primary 
commodities, “nature” (i.e., natural resources in con- 
junction with unskilled labor) has been invoked to ex- 
plain the country’s comparative advantage. Given the 
unavailability of systematic studies and data on the 
factor intensity of agricultural commodities, these con- 
clusions are only suggestive. Yet, the limited evidence 
available points to the combination of soil, climate, and 
cheap labor as largely accounting for Brazil’s exports of 
such commodities as coffee, cocoa, cotton, tobacco, and 
sugar. A cogent description of coffee production methods 
in Brazil is contained in a study undertaken bythe FAO. 


TABLE 4—SPEARMAN RANK CORRELATION Co- 
EFFICIENTS OF Brazit’s TRADE PERFORMANCE 
(1966) AND INDUSTRY CHARACTERISTICS (1959) 








Industry Characteristics* 

















Horsepower | Value Added 
Skill Index per per 
Employee Employee 

Ratio of industry’s -695* .077 .328 
net imports to (t=4.103) (t= .329) (t=1.472) 
value of sales 
Ratio of industry’s .653* .339 ALTE 
gross imports to (f=3.658) (t=1.528) {(t=1.947) 
value of sales 
Ratio of industry’s .533** 458% 395+ 
imports to total (t=2.669) (t=2. 186) (t= 1,822) 
imports 





Sources: Brazil’s Industry Data are from IBGE, Censo Industrial 
de 1960, Brazil, VII; Brazil’s Trade Data are from U.N., Commodity 
Trade Statistics 1966. 

Notes: * Each industry’s skill index is computed relative to all 
manufacturing industries; sample of 20 industries used. 

Skill Index: The percentage of employees in each industry who 
earned in excess of CR 15,000 per month. 

* Statistically significant at the 1 percent level; ** Statistically 
significant at the 2 percent level; *** Statistically significant at the 
5 percent level; + Statistically significant at the 10 percent level, 


These results are not without an intuitive 
appeal. Differences in the skill characteristics 
of labor among less developed and industrial 
countries are very pronounced and may be 
getting even more unequal over time. Basi- 
cally, skilled people are needed to train other 
skilled people and the disparity may be 
further widened because of the tendency of 
highly skilled members of the labor force 
to migrate to countries enjoying a higher 
standard of living, especially the United 
States. 

In 1969 Brazil exported about $250 million 
worth of manufactured goods or about 11 
percent of her total exports; at the beginning 
of the 1960’s exports of manufactures were 
only about $25 million per annum. Yet this 
change is not as encouraging as it may ap- 
pear because it does not represent a funda- 
mental departure from the post-World War 
II pattern of industrial growth based on 
import-substitution. 

In the case of Brazil, one can argue that 
the high costs and inefficient methods of pro- 
duction in several of the mature industries 
(especially those intensive in unskilled labor, 
the textile industry being an often cited 

` 
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example) resulted from the excessive levels 
of post-World War II protection. Thus, ex- 
posing Brazil to a greater degree of foreign 
competition by reducing the level of its tariffs 
may be the single most effective step toward 
a growth of the country’s exports of manu- 
factures. The long-run effect of this measure 
would be to expand Brazil’s exports of man- 
ufactures along the line suggested by the 
principle of comparative advantage. 
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Consumer’s Surplus and Producer’s Goods 


By RICHARD SCHMALENSEE* 


We economists generally regard ourselves 
as scientists, but often we work in the man- 
ner of engineers, using a crude approach for 
an applied problem on the grounds that a 
more exact procedure is not feasible. Al- 
though engineers often use approximations, 
the careful engineer tries to be aware of and 
to allow for the properties of the approxi- 
mations he employs. This essay is an en- 
gineering paper in the sense that it examines 
some characteristics of a crude welfare mea- 
sure often encountered in applied economics. 

In many benefit-cost studies, it is neces- 
sary to value a change in price; some measure 
of the socially equivalent income change is 
required. In the case of consumer goods, the 
measure most commonly employed is based 
on changes in the Marshallian surplus, 
which is given by changes in the areas under 
individuals’ demand curves for the good in 
question. It is well known that this is not an 
exact measure of any carefully defined equiv- 
alent income change for individual consum- 
ers.! The approximation is carried one step 
further: the change in the area under the 
market demand curve for the good in ques- 
tion minus the change in the social cost of 
producing the good is used to measure the 
change in community welfare. This ignores 
shifts in the distribution of real income by 
implicitly assuming that the social marginal 
utility of income is the same for all indi- 
viduals.? 


* Assistant professor of economics, University of 
California, San Diego. I am indebted for comments and 
suggestions to Paul MacAvoy, Wolfhard Ramm, and 
two anonymous referees. Remaining errors are, of 
course, my own responsibility. 

1 See Paul Samuelson, pp. 195-202 for a critical 
comparison of areas under individuals’ demand curves 
with more carefully specified measures of consumer’s 
surplus. These more precise measures are rarely ob- 
servable, of course. John Hicks (ch. 8-10) and Herbert 
Mohring, pp. 256-61, have argued that there are situa- 
tions of practical importance in which the change in the 
area under an individual consumer’s demand curve is a 
good measure of changes in his consumer’s surplus. 

? See J. de V. Graff, pp. 112-15, on this poing. 
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Seriously flawed though it is, the change in 
the area under a market demand curve is 
often the only available measure of com- 
munity welfare change. Economists, acting 
in the best engineering tradition, often em- 
ploy such areas as crude welfare measures in 
applied work.? The purpose of this note is to 
refine the use of this tool. 

Specifically, we shall be concerned with the 
valuation of changes in the prices of inter- 
mediate or producer’s goods.* We shall as- 
sume that the area under the market demand 
curve for a consumer good can be used to con- 
struct an acceptable welfare measure. This 
assumption does not allow us to treat firms’ 
demand curves for intermediate goods on the 
same basis as households’ demand curves for 
consumer goods. A reduction in the price of a 
producer’s good adds to community welfare 
only to the extent that producer profits and 
consumer’s surplus enjoyed by consumers of 
the final product increase. 

In the next section we shall consider the 
case of a fall in the price of an intermediate 
good sold only to a perfectly competitive con- 
sumer good industry. Section IT analyzes the 
case where the intermediate good is sold only 
to a monopolist. In both situations, we as- 
sume for simplicity that production takes 
place under constant returns to scale.ë Our 
general conclusion is that demand curves for 
intermediate goods must be used with ex- 
treme care in deriving measures of welfare 
change. i 

Before proceeding with the analysis, two 


3 See Roland McKean (ch. 10) for a general discus- 
sion. This measure is used by Jack Hirshleifer, James C. 
DeHaven, and Jerome W. Milliman (ch. 10), and Paul 
MacAvoy, among others. 

4 This problem is mentioned by Alan Prest and 
Ralph Turvey, p. 691. Their conclusion that the 
demand curves for such goods may be employed on the 
same footing as demand curves for consumer goods if 
“| |. the optimum welfare conditions are met all along 
the line” is not quite correct, as we shall show. 

,ē Also, all factor prices and cost functions are as- 
sumed to exclude rents. See Ezra Mishan on this point. 
a 
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FIGURE 1. TRUE WELFARE GAIN: COMPETITION 


properties of efficient production under con- 
stant returns to scale must be mentioned. 
The first is the well-known fact that mar- 
ginal cost, which equals average cost at all 
levels of output, depends only on the prices 
of the factors of production. The second 
proposition is less well known.’ Let Q be the 
output of a good produced under constant 
returns to scale according to the production 
function 


(1) Q = F(X1, x aE. Xa), 


where X; is the volume of services of the ith 
factor. Assume that one unit of X; costs 7; 
dollars. Denoting the marginal cost of pro- 
duction by MC, the needed proposition is” 


£ Indeed, I have been unable to find this proposition 
stated (or proven) anywhere. 

7 The proof of this proposition is quite simple. Under 
constant returns to scale, average cost equals marginal 
cost, and we may write 


MC = (1/0) UX; 
jewl 


for any output level Q. Assume that Q is fixed and dif- 
fereatiate this equation partially with respect to 7;. This 
yields 
eMC n ðX; 
z 7 Ey 
+ 


j=l Ont 





+x: 


Cost minimizing production requires that r, = MC- F; for 
all j, where F; is the marginal product of the jth factor. 
Substituting for 7;, we have 


ðMC Xi 
(2) -2 
Or; Q 


I. The Competitive Case 





We shall consider a perfectly competitive 
industry whose linear homogeneous produc- 
tion function is given by equation (1). To 
simplify the notation, we shall write X, as X 
and 7; as r. We are concerned with the wel- 
fare gain realized by the community when r 
falls by a small amount dr to r’ =r—dr, with 
r; constant forj=2,...,m. Let P(Q) be the 
demand curve for the industry’s output, a 
consumer good. 

The fall in r will lower marginal cost from 
MC to MC’ in Figure 1. Using the assump- 
tion that the area under the demand curve 
for the consumer good is a valid welfare 
measure, the true welfare gain in the compe- 
titive case, TWGC, is equal to the sum of the 
areas A; and B,.8 Utilizing the fact that 
marginal cost is determined only by factor 
prices, TWGC may be written as 


TWGC = 
amc. 1 dQfaMc7? 
er gel ð Je 

r 


or 2 dP 


Now consider Figure 2, which depicts the 
market for the factor X. A fall in the price of 
this factor from r to 7’ increases the demand 
from X to X’. An analyst who ignored the 
fact that he was dealing with a producer’s 
good would estimate the welfare gain as the 
sum of areas A, and Bz. We call this estimate 
EWGC, the estimated welfare gain in the 
competitive case; it may be written as 








(3) Q 


1 dX 
(4) EWGC = Xdr — — — dr? 
2 dr 


Comparing equations (3) and (4) and em- 


= ao [mc È ri 


or: jal ři 








+ x: 


Since we are evaluating MC at a fixed output level, the 
summation term vanishes, and equation (2) in the text 
is verified. 

8 This is equal to the increase in the area under the 
demand curve (B,+-C;) minus the change in production 
cost (C\—A 1). 
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FIGURE 2. ESTIMATED WELFARE GAIN: 
COMPETITION AND MONOPOLY 


ploying equation (2), we have the result that 
TW GC = EWGC if terms in dr? are neglected. 
For very small changes, it does not matter if 
the good considered is a producer’s good or a 
consumer’s good, as long as it is purchased 
only by consumers and by perfectly compe- 
titive consumer good industries. 

To examine the terms in equations (3) and 
(4) that involve dr?, we must explicitly con- 
sider the demand function for X: 


* (5) X = QOG(r, fa... 5 Tn) 


The form of equation (5) is dictated by the 
assumption of constant returns to scale: if 
factor prices are constant, doubling output 
must double the demand for each input. 
Since 0X/dQ=G=X/(Q, we can write 


X dQ aMC 


dr or Q dMC ar 





Under competition, price equals marginal 
cost, and d0/dMC = dQ/dP. Substituting (6) 
into (4), employing (2), and subtracting, we 
obtain 


0G 
(7) EWGC — TWGC = — £ es dr’ 
r 


Equation (7) indicates that if the ratio of 





Q g Q 


FIGURE 3. TRUE WELFARE GAIN: MONOPOLY 


X to Q, which we called G, is technically 
fixed, EWGC=TWGC even when terms in- 
volving dr? are considered. Otherwise the 
approximation is good only to the first order. 
Since 0G/dr will be negative, there is a ten- 
dency for EWGC to over-estimate TWGC. 
Hence the greater the substitution possibil- 
ities for an intermediate good, the greater the 
error made in using changes in the area under 
the demand curve for that good as a measure 
of changes in consumer’s surplus. The error 
is proportional to dr? for small price changes, 
and some defense can be made for ignoring it 
in applied work. 


II. The Monopoly Case 


We now consider the impact of a fall in r on 
community welfare when the intermediate 
good is used by a firm which is a monopolist 
in the final market. The production function 
of the firm is given by equation (1), and all 
other factor prices are still assumed fixed. 
The true welfare change is depicted by Fig- 
ure 3. As a consequence of a fall in r, marginal 
cost drops ftom MC to MC’. Marginal rev- 
enue, MR, which is always equal to MC in 
the monopoly ‘case, falls the same amount. 
Price drops from P to P’. The true gain in 
welfare, TWGM, is given by the sum of the 
areas Ás, C3, and Ds, plus twice the area Bs.’ 


? This is obtained as the increase in the area under the 
demand curve (D34+-C3+2B;+Es) rinus the attendant 
change in cost (Z;—A;). Equivalently, it may be viewed 
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Evaluating these areas in turn, summing, 
and applying equation (2), we obtain 


TWGM = E = (? =) | Xdr 
(8) ` 


X]? dQ 1\ dQ dP 
[TBl-OR SI 
QJ dMR 2/dMR dQ 
Figure 2 applies in the case of monopoly as it 
did under competitive assumptions. The 
estimate of welfare gain that would be ob- 
tained by considering the market for the in- 
termediate good as if it were the market fora 
consumer good is given by the sum of A» and 
Bz. Call this measure EWGM. It is formally 
identical to EWGC: 





; 1 dX 
(9) EWGM = Xdr — — — dr? 
2 dr 


Let TWGM’ be the first-order approxi- 
mation to TWGM obiained by deleting the 
term involving dr?. Define EWGM’ similarly. 
Since marginal revenue falls with output, 
EWGM’ will be less than TWGM". The first- 
order approximation obtained from the 
market for the intermediate good under- 
states the true first-order approximation. 
We shall now consider the extent of the un- 
derstatement for two simple demand equa- 
tions. 

We first note that for any demand function 
P=P(Q) we obtain directly 
(10) dMR 5 aP 4 dP 

dQ dQ ° a0 
Define E as the negative of the price elas- 
ticity of demand. For a determinate monop- 
oly equilibrium to exist, Æ must be greater 
than one. At the point of monopoly equilib- 
rium, it is well known that 
P— MEC 1 
(11) —— = — 
P E 





as the change in Marshallian consumers surplus 
(F;+D3;) plus the change in monopoly profits (C3— F; 
+As+ 2B; +C). 

10 It should be clear that the factor demand curve, 
X (r), will be different under monopoly than under com- 
petitive assumptiong. The monopolist’s demand curve 
will lie to the left of that of a competitive industry. 


Using equations (10) and (11), we obtain 
TWGM' is 3-W 





©) Ewe’ iw 
where 
mea a 
P dQ 


If the demand equation for the final (con- 
sumer) good is linear, W is zero, and the ratio 
above is simply 3/2. In this case, to a first 
approximation, the understatement amounts 
to one third of the true welfare gain. If the 
price elasticity of demand is constant, so that 
Q=kP-#, we obtain W =(£+1)/EF and 


TWGM 2E—i 


(13) —— 2 
EWGM' E—1 
This ratio is greater than one for E greater 
than one, and it falls as E becomes larger. 
Notice that neither of the ratios discussed 
above falls to one as demand becomes in- 
finitely elastic. The controlling factor is the 
exercise of monopoly power, not the elasticity 
of demand for the final good. To see this, 
consider a situation where pricing is between 
the extremes of monopoly and competition. 
Specifically, assume 


P—MC P* ~ MC 
(14) ————-= n(A) 
P P* 


where P* is the monopoly price. The con- 
stant m is assumed to be between zero and 
one; it may be thought of as the extent to 
which potential monopoly power is realized. 
Under this assumption, we must replace 
dQ/dMC in TWGM' by dQ/dMC = (dQ/dP) 
(dP/dMC),; see equation (8). When the de- 
mand for the consumer good is linear, equa- | 
tion (14) implies 


TWGM' 2m+1 
EWGM' m+1 





(15) 


This ratio equals one when m=0, and it rises 
to 3/2 as m rises to one. Similarly, if the price 
elasticity of demand for the consumer good is 
constant, equation (14) implies 
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TWGM'  E(m+1)—m 
EWGM’ — 





(16) oa 


This ratio is unity when m=0, and it be- 
comes equation (13) when m=1. 

We now consider the terms in TWGM and 
EWGM that involve dr?. Under monopoly, 
equation (6) becomes 


© ax ôG X? d 
(17) = e, 
w oF Q dMR 





employing equation (2). Substituting (17) 
into (9), we may rewrite the welfare gain esti- 
mated from the market for the intermediate 
good as 


EWGM = Xdr 

18 1/.aG X d 

DY o 
2\" ðr Q dMR 


Notice that, as in the competitive case, the 
larger (in absolute value) dG/dr the larger 
will be the estimated welfare gain relative to 
_ the true gain. In the competitive case, this 
effect of substitution possibilities imparted 
an error of second order to the estimated 
welfare gain, EWGC. Here the substitution 
term raises EWGM and reduces the under- 
estimate of welfare gains. 

To obtain further results, we shall assume 
that 0G/dr=0. That is, we assume that the 
ratio of X to Q is strictly fixed by technology. 
Define TWGM” as the term in TWGM in- 
volving dr?, and define EWGM” similarly. 
Then, under the fixed proportions assump- 
tion it can be shown that 








where W is defined by equation (12). In the 
linear case, W =0, and equation (19) shows 
that the correction factor given above for this 
case is unchanged when terms involving dr? 
are considered. It is quite easy to show that 
equation (15) is also correct when those 
terms are considered. 

In the general case, the ratio of TWGM to 
EWGM will lie between the ratios shown in 
(12) and (19). When the price elasticity of 


demand for the consumer good is constant 
W = E(E+1)/E, we have 


TWGM" E-2 
EWGM" B-1' 

which is less than the ratio shown in equatio. 
(13) for all positive Æ. Thus, use of (13) o 
(16) as correction factors will exaggerate th 
extent to which EWGM underestimate 
TWGM. For small changes in r, the error in 
volved in using these factors will be propor 
tional to dr?, and it would not be unreason 
able to ignore it in some applied work. 


(20) 





"III. Concluding Comments 


This note was not written with the inten 
tion of defending the use of areas under mar 
ket demand curves as welfare measures. In 
deed, our chief aim has been to point ou 
limitations of these areas when producer’ 
goods are considered. 

Neither should the result that EWGM i 
less than TWGM to a first-order approxima 
tion be construed as a defense of monopoly 
The community will generally be better off i 
the final good is produced by a competitiv 
industry, and it will generally realize a large 
welfare gain from a fall in r if the intermedi 
ate good is sold to a competitive industry 
For instance, if the demand for the fina 
product is linear and if the ratio of X to ( 
(which we have called G) is fixed by technol 
ogy, it can be shown that TWGC=(4/3 
TWGM. In this simple case the community i: 
better off by a third under competition. 

The main result of Section I is that if : 
good or service is sold only to consumers anc 
to perfectly competitive consumer good in 
dustries, the good or service can, to a firs 
approximation, be treated as a consume 
good for the purposes of consumer’s surplu. 
analysis. If areas under demand curves arı 
valid welfare measures for consumer goods 
they are valid to a first approximation ir 
this case. This measure will also be correc 
for price changes where dr? cannot be ne 
glected if, and only if, the production func 
tion of the consumer good industry is of thi 
fixed-coefficient variety. 

In Section II we pointed out that if the 

s 
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intermediate good is sold to a firm with 
monopoly power in the consumer good mar- 
ket, it is not valid to treat the demand curve 
for the intermediate good the same as one 
would handle the demand curve for a con- 
sumer good. Doing so will lead, to a first 
approximation, to an underestimate of wel- 
fare gains. This result generalizes: if monop- 
oly power is exercised in any of the markets 
that intervene between the market con- 
sidered and consumers, straightforward use 
of consumer’s surplus analysis in the market 
for the intermediate good will lead to an 
understatement of welfare gains. 

Section II derived approximate correction 
factors for two simple demand structures, 
and we now illustrate their use by an ex- 
ample. Suppose the cost of a particular good 
can be lowered $1 by a government project 
costing a round billion dollars. Consumers’ 
and producers’ aggregate demand curves for 
the good are estimated, and the changes in 
the areas beneath them are computed. It is 
found that the benefiz to consumers would 
be $600 million, while the area under the 
producers’ demand curve would rise by $300 
million. (Both figures are net of increases in 
production cost.) Suppose that final demand 
curves are linear. Equation (19) then says 
that the project should be adopted if m, as 
defined by equation (19), is greater than or 
equal to one half. At least half of the poten- 
tial monopoly power in the final product 
market must be exerted. 

One final warning should be stated. As 
emphasized at the start of this essay, an im- 


plicit assumption of aggregative consumer’s 
surplus analysis is that the social marginal 
utility of income is equal for all individuals. 
We have retained this assumption here, in- 
cluding the monopolist in the community. 
But it should be noted that some of the wel- 
fare gains that are underestimated in the 
monopoly case are in fact increases in monop- 
oly profits. We have been assuming that 
society values such increases equally with 
other welfare gains, but this is a questionable 
assumption. 
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Import Controls on Foreign Oil: Tariff or Quota? 


By GEORGE A. Hay” 


During the recent deliberation of the 
Cabinet Task Force on Oil Import Controls, 
considerable attention was devoted to the 
question whether, regardless of the level of 
imports which should be allowed, the con- 
trol should take the form of a quota or a 
tariff. Occasionally reference was made to a 
well-known equivalence theorem! which 
holds that when there is perfect competition 
in the product market a tariff will generate 
a volume of imports which, if alternatively 
set as a quota, produces an identical dis- 
crepancy between foreign and domestic 
prices. Therefore, other than the transfer of 
revenues from quota holders to the treasury, 
there should be no. difference between the 
two types of control. 

Nevertheless, some support for a quota 
persisted on the grounds that “A tariff can’t 
do anything to help the consumer. It will 
have the same effect in limiting imports as a 
quota, but all the money goes into the 
treasury. With quotas, on the other hand, 
there’s some chance of benefits trickling 
down to consumers in the form of lower 
prices.”? Since the market conditions and 
import regulations for oil differ somewhat 
from the textbook examples, it is worthwhile 
to consider whether, in this particular case, 
there is some reason for consumers to prefer 
quotas to an “equivalent” tariff. It will turn 
out that due to the peculiar nature of oil 
quotas which are set as a fraction of refinery 
output, such a proposition can be shown to 
be true under a very restrictive set of as- 
sumptions. 

To set up the problem, it is useful to 
make some preliminary observations and 
simplifying assumptions. First, it is ap- 


* Assistant professor of economics at Yale Uni- 
versity. I am grateful to Morris Adelman and Edwin 
Truman for helpful comments. 

1 See Jagdish Bhagwati. 

2? Former Secretary of Interior Walter Hickel, quoted 
in The Wall Street Journal. : 
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proximately true that both the “offer” curv 
of domestic producers (at the wellhead) anı 
the supply curve for foreign oil delivered t 
the East Coast of the United States ar 
horizontal for broad segments.* Second, w 
will assume that all refiners can be char 
acterized as being located along a straigh 
line from the single producing area, A, ti 
the East Coast port of entry for foreigi 
crude oil, B. Refinery capacity need not b 
evenly distributed along the line; indeed i 
is simplest to assume that the concentratior 
of refining capacity between any two point 
is related to the amount of consumer de 
mand in the surrounding region. Further 
more, we will assume that demand for crud: 
oil by the refineries in any neighborhoor 
(and therefore total demand by all re 
fineries) is completely inelastic with respec 
to price. Finally per barrel transportatioi 
costs either from A, eastward, or from B 
westward, are assumed proportional to dis 
tance traveled. 

The government wishes to limit import 
to a fixed fraction g of total consumption 
It can do this directly by means of a quota 
or it can find a tariff which generates tha 
level of imports. If the latter course i 
chosen, the government must locate th 
point W on AB such that a fraction g of th 
total demand lies to the right of W. (Se 
Figure 1.) The unit tariff T is then chose: 


3 The former is due primarily to the practice o 
“prorationing” whereby state regulatory commission 
in the large producing areas control output to kee} 
price constant in the face of month-to-month shifts ii 
demand. Although in the short run a lower price migh 
cause some marginal producers to shut down (and i 
the long run it might even reduce the amount of in 
vestment in domestic production) this could be com 
pletely offset by increased output from the large 
efficient wells which because of the state-imposed out 
put constraint operate substantially below the poin 
at which marginal cost equals price. However, thi: 
argument is meant to hold within a fairly narrow range 
For a sizeable reduction in price, the output constrain 
would no longer be binding, and the total quantity 


offered would decline. í 
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Price ot A= Py Delivered Price 


Reglon II Reglon I at B= F 


ee 
A wW B 


Jomestic Producing Area Port of Entry 


FIGURE 1 


so that at W: 
(1) Pat s(W — A) = P: +T + sB- W) 


where: 


Pa™ domestic price at A 
P;=foreign price delivered at B 
s= transport cost per barrel-mile 


Therefore: 
2) T= Pa— P;+s[(W — A) — (B—W)] 


Refiners in Region I (to the right of W) 
will import all their requirements at a cost 
af P;+T plus the inland transportation 
zosts from B. Refiners in Region II (to the 
eft of W) will pay Pz plus the transportation 
costs from A. 

Under the quota system as it is currently 
idministered,* each refiner is permitted to 
‘mport a fraction g of his production. How- 
aver, since “tickets” are relatively worthless 
to refiners near A because of the inland 
transportation costs, these refiners are per- 
mitted to “sell” their tickets to refiners 
closer to B. It is clear that under a well- 
‘unctioning arbitrage system, the end result 
should again be that all the imported 
‘oreign oil still winds up in Region I. A 
‘raction g of the oil would be available under 
Region I’s quota at a price P;, but the 
‘ights to the remaining imports would have 
:o be purchased from Region II refiners at 
some markup P, over P;. 

We now wish to compare the per barrel 


4 With minor modifications discussed below. 

5 “Imported, crude and unfinished oils must be pro- 
sessed in the licensee’s refinery or petrochemical plant 
x exchanged for domestic crude or unfinished oils 
vhich are so processed by the licensee. Sales are thus 
srohibited, but oil companies have developed a system 
o£ exchanges utilizing variable exchange ratios which 
rermits licensees to realize an effective financial benefit 
rom the value of the import license” Task Force 
Report, p. 15. ° 


cost to refiners in Region I under the alter- 
native control systems. 
Under a tariff: 


(3) Ci = Pı + T+ ITP 


Inland transportation costs (ZTP) are a 
function of the dispersion of demand within 
Region I but need not be specified in detail 
because they will be the same under a 
quota system so long as the arbitrage system 
described above works smoothly. 

Under a quota: 


(4) C= gPit (i — g (Pi + P) ITP 
By rewriting (3) as: 
Ci = g(Pi + T) + (1 — (Pi +T) 
+ ITP, 


we can see more clearly the relative costs of 
the alternative controls. On the one hand, 
Region I refiners under a quota regime save 
an average of gT per barrel by being allowed 
to import a fraction g of total requirements 
with no tariff. On the other hand, Region I 
refiners lose (1—g)(P,—T) which is the 
premium paid for Region II’s import 
tickets on a fraction (1—g) of total require- 
ments over the amount that Region I re- 
finers would pay under a tariff. 

What is P, likely to be? If the market for 
tickets is perfectly competitive (although 
the total number of tickets is fixed) it is easy 
to show that P,=T and therefore that 
(1—g)(P,—T) =0. 

In a perfectly competitive market, the 
price of a ticket will have to be low enough 
so that none of Region II’s tickets go un- 
sold, yet high enough so that Region II 
refiners will not prefer to utilize the import 
tickets for their own production rather than 
sell to Region I. This will occur if a refiner 
at W—the border between Region I and 
Region II—is indifferent between using a 
ticket himself and selling it. 

This in turn requires that: 


(5) P:+s(B—W) = Pa+s(W— A) — Py 
or 
Pa = Pa — Pi 


6) + s[((W — A) —-(B-W)| 
(6) = P,=T, and C—C, = gT 


(3’) 
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Therefore, under the assumption of a 
perfect market for import tickets, refiners 
in Region I pay out on average gT per 
barrel less than they would under a tariff 
system. Similarly, refiners in Region II 
benefit under a quota system by an amount 
equal to (1—g)T times Region I’s require- 
ments. The net effect, therefore, of replacing 
a quota with a tariff is to increase the 
federal revenues by an amount equal to T 
times Region IPs consumption, with re- 
finers in each region “contributing” an 
amount directly proportional to the region’s 
share of total demand.’ 

Furthermore, since it is consumer not 
refiner welfare in which we are interested, it 
is essential to note that the saving to re- 
finers under a quota system tends to reduce 
marginal, not merely average, costs since 
each refiner’s quota allocation is propor- 
tional to his expected output. Thus, at the 
margin, the refiners’ unit costs are increased 
by gT if the quota system is replaced by a 
tariff, and we would expect oil prices to 
increase. Therefore, under the conditions of 
this example, the increased federal revenues 
are not in fact a transfer from refiners but 
come ultimately from oil consumers in the 
form of higher prices. 

This is in contrast to the usual textbook 
situation in which quota allocations are 
fixed independently of production. In that 
case, the marginal cost to refiners under a 
quota would be no lower than under a 
tariff, and there is no reason to expect a pass 
through of the savings which refiners collect 
on the barrels imported under the quota.® 


ê In the United States in 1969, this would have been 
something in the order of $2 billion, since g is .122, and 
estimates of the “equivalent” tariff went as high as 
$1.75 per barrel. In mid-1970, a short-run tanker 
shortage caused by events in the Middle East rendered 
import tickets temporarily worthless. 

1 Using this analysis, it is easy to see that an alterna- 
tive quota system under which all the tickets were 
allocated directly to Region I would not change the 
“real” results but would result in a transfer from Region 
II to Region I of (1—g)T times Region I’s requirements 
as compared with the standard quota. Region I should 
clearly prefer this type of arrangement to the standard 
quota. 

ê That is, the lower cost of the “quota barrels” would 
be appropriated by the refiners as a pure rent. 


I. Qualifications 


The above result depends on the existenc 
of a competitive market in import ticket: 
To the extent that tickets are not price 
competitively,” Region II can push up th 
costs for Region I refiners. In particular, - 
the supply of tickets in Region II could b 
monopolistically controlled, it would b 
possible to discriminate perfectly in the sal 
of tickets to Region I charging a price t 
each refiner which would make him in 
different between buying tickets and usin 
domestically produced oil. For a refine 
located at B, for example, the ticket pric 
would be set at: 


(7) Py = Pa + s(B — A) — P; 


Depending on the dispersion of Region I’ 
refineries along the segment BW, it is en 
tirely possible that the total cost to Region 
refiners in this situation would be sub 
stantially greater than it would be under ; 
tariff. In any case the relative savings to th 
two regions with a quota system are sub 
stantially changed, with Region II comin, 
out ahead. 

In addition, we have assumed above tha 
changes at the margin in unit raw material 
cost to refiners will be passed through t 
consumers in lower prices. Obviously, i 
there is not perfect competition in the re 
fining industry, some of the lower costs o 
oil under a quota would be absorbed by th 
refiners, and the preference for a quota i 
weakened. This is reinforced by the fact tha 
the marginal quota allotment to a refine 
declines somewhat at higher outputs.” 

Furthermore, we have ignored the obviou 
fact that under a tariff system, the mone: 
collected by the treasury is not a complet 
loss to consumers since oil customers ar 
also taxpayers, and with government ex 
penditures held constant, the tax bill woul 
be lowered. However, unless the use of oil i 


8 Or if the arbitrage process does not work efficienth 
so that Region I refiners wind up using some domesti: 
crude oil while some Region II refiners do not sell thei 
tickets and actually use the foreign oil. 

10 The Task Force Report p. 22, contains a “‘guesti 
mate” that no more than half the savings are passed 01 
to consumers. ` 
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distributed approximately in proportion to 
individuals’ tax payments (an assumption 
which is clearly not valid) an across-the- 
board tax cut to “refund” the tariff revenues 
would be relatively small consolation to oil 
users. 

Finally, even if all the assumptions most 
favorable to a quota system are fulfilled, 
there may still remain strong reasons 
to favor replacing the quota with a tariff. 
First, conditions in domestic and world oil 
markets plus developments in construction 
of oil tankers make it likely that the ten- 
dency will be for the prices of domestic and 
(delivered) foreign oil to continue to drift 
further apart. If the tariff is not continu- 
ously revised upward to offset this develop- 
ment, or is revised only with a lag, con- 
sumers derive some edvantage. Looked at 
another way, the incentive for domestic pro- 
ducers to initiate price increases might be 
somewhat dampened since each price hike 
would require a simultaneous request for an 
increase in the tariff. Second, the adminis- 
tration of the quota system leaves sufficient 
room for “discretionary” allotments not 
necessarily based on current refinery out- 
put, that incentive for using political influ- 
ence or bribery to obtain favorable treat- 
ment poses a constant threat to the integrity 
of the system." The tariff system appears to 


1 There is no implication that any dishonest or 
illegal activity actually takes place, merely that the 
incentives to cheat are substantial. See the recent paper 
by Kenneth Dam. 


offer a considerable improvement in this 
regard. 


II. Postscript 


A broader and more fundamental issue 
has not been considered in this paper, al- 
though I have dealt with it at length else- 
where. Specifically, what is the rationale for 
imposing any form of import control on 
crude petroleum and petroleum products, 
especially at the restrictive levels currently 
involved? Both my own estimate and that 
of the Task Force indicate that the cost to 
petroleum users of the import control pro- 
gram is of the order of $5 billion in 1968, It 
is not obvious that the contribution to 
national security of import controls is 
sufficient to justify such a cost. 
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Profits of Defense Contractors 


By GEORGE J. STIGLER AND CLAIRE FRIEDLAND* 


The profitability of the large defense con- 
tractors has been a popular topic in the 
public discourses on the military establish- 
ment. Excessive reliance has been-placed on 
striking examples of hugely successful or 
fatally unsuccessful enterprises. We have 
been led to make a more systematic exami- 
nation of the profitability record because 
one of us served on a Blue Ribbon Defense 
Panel, which recently submitted a report on 
the organization of the Department of De- 
fense. 

First a report on this subject by the 
Logistics Management Institute, a research 
arm of the Department of Defense, may be 
summarized. The Institute requests of some 
forty major defense contractors a separation 
of assets and net income between “defense” 
and “commercial” business. The main result 
is presented in Table I.! In the late 1950’s, 
the defense business was more profitable 
than either the commercial business of the 
same companies or the Federal Trade Com- 
mission-Securities and Exchange Commis- 
sion (FTC-SEC) universe of 3500 com- 
panies. After 1961, this pattern was reversed. 


I. The Investigation of Profit 


A study of the profitability of investments 
in major defense contractors was made for 
several reasons. Stock market experience 
avoids (or at least ignores!) the complica- 
tions of accounting practices, including the 
difficulties of segregating assets and income 
within the enterprise. The procedure, in 
brief, was as follows: 


1. The largest defense prime contractors 
are identified in the annual lists com- 
piled by the Department of Defense. 
Because the contracts placed vary 


* University of Chicago. 

1 The criteria for inclusion in 1967, for example, were 
that the companies each have $25 million or more of 
defense sales, amounting to 10 percent or more of all 


its sales. e 
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TABLE 1—Rates oF RETURN ON TOTAL CAPITAL 
INVESTED, DEFENSE CONTRACTORS, AND 
FTC-SEC QUARTERLY REPORTS 





Rates of Return (After Taxes) 


Defense Contractors 








Defense Commercial 
Year Business Business FTC-SEC 
1958 10.1% 7.0% 7.1% 
1959 9.5 6.8 9.3 
1960 8.7 4.8 7.8 
1961 7.5 4.7 7.4 
1962 7.4 9.0 9.3 
1963 6.5 8.7 9.8 
1964 6.3 10.9 10.8 
1965 7.6 11.6 12.6 
1966 7.0 10.8 12.4 
1967 7.3 7.4 10.1 
1968 6.8 8.3 10.2 


Source: Defense Industry Profit Review, p. 11. 


erratically from year to year, the 
average of prime contracts over a 
period of years is used; the volume of 
defense business would be altered 
moderately if we could take account of 
subcontracts let and received. 

. These contracts are compared with 
total sales of the companies for the 
same years, to obtain an average per- 
centage of defense business. 

. The market value of an initial invest- 
ment in the common stock of a com- 
pany, with reinvestment of all divi- 
dends in the stock of the company, is 
calculated from the Center for Research 
in Security Prices (CRSP) tape. 


The data for each company are available on 
request. 


II. Investment Performance 


The interpretation of the measure of in- 
vestment performance in Tables 2 and 3 is 
as follows: if $1,000 were invested in each 
company listed upon the New York Stock 
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TABLE 2—Stock MARKET PERFORMANCE OF LARGE 
DEFENSE CONTRACTORS, 1948-61, 
June 1948 =1.000 (UNWEIGHTED AVERAGES): 
VALUE OF INITIAL SHARES PLus REINVESTMENT 
or DIVIDENDS 











1950-57 Large 





Year All Stocks Defense Contractors 
(June) NYSE (54) 
1948 1.000 4.000 
1949 .820 991 
1950 1.106 1.457 
1951 1.464 1.963 
1952 1.723 2.545 
1953 1.786 2.624 
1954 2.134 3.798 
1955 3.149 6.198 
1956 3.515 7.156 
1957 3.741 7.790 
1958 3.841 7.769 
1959 5.510 11.198 
1960 5.488 10.515 
1961 6.740 12.573 


Exchange (NYSE) in June of 1948, with 
reinvestment of dividends, the average value 
of the shares of a listed company would be 
$1,106 in June 1950 and $3,841 in June 
1958. For each of the two wars, in Korea 
and Vietnam, we choose a base period in 
which the outbreak or escalation of hostili- 
ties would not be anticipated. The main 
findings are: 


1. The investments in defense contractors 
were almost twice as profitable in the 
1950’s as the investments in all listed 
stocks. For example, $1,000 invested in 
1948-49 in the 54 leading defense con- 
tractors of 1950-57 (weighted equally) 
would have been worth $7,816 in 1957- 
58 compared with a corresponding 
figure of $4,166 for all MYSE stocks. 

2. In the 1960’s the investments in de- 
fense contractors did approximately as 
well as in all NYSE stocks. For exam- 
ple, with the foresight in 1958 to have 
chosen the leading defense contractors 
of 1969, a $1,000 investment would 
have grown to $5,254 in 1968, com- 
pared to $4,702 for all NYSE stocks. If 


2 Alternatively, one may construct a weighted average 
return, using the total value of the common stock out- 


TABLE 3—Stock MARKET PERFORMANCE OF LARGE 
DEFENSE Contractors, 1958-68, 
June 1958 =1.000 (UNWEIGHTED AVERAGES): 
VALUE OF INITIAL SHARES PLUS REINVESTMENT 
oF DIVIDENDS 











Large Defense Contractors 








1959 Top 1969 Top 
Year All Stocks Contractors Contractors 
(June) NYSE (50) (48) 
1958 1.000 1.000 1.000 
1959 1.434 1.449 1.600 
1960 1.429 1.356 1.648 
1961 1.755 1.618 1.945 
1962 1.442 1.378 1.581 
1963 1.869 1.793 2.121 
1964 2.148 2.081 2.392 
1965 2.386 2.252 2.683 
1966 2.902 2.970 3.978 
1967 3.596 3.558 4.830 
1968 4.702 3.860 5.254 


the investments were in the leading 
defense contractors of 1959, the 1968 
value would have been $3,860. 


Thus there is substantial agreement between 
our study and that of the Logistics Manage- 
ment Institute. 


3. In the 1950’s the profitability of in- 
vesting in a defense contractor was 
greater, the larger the ratio of his de- 
fense to total sales. In the 1960’s there 
was no such relationship. Correlating 
stock market performance with ratio 
of defense to total sales, there is a posi- 
tive relationship in the 1950’s (7?=.295, 
52 companies), no relationship in the 
1960’s (7?=.00008, with the leading 
defense contractors of 1959.)? 


standing of each company at the end of 1963 for the 
1958-68 analysis: this rises from $1,000 in 1958 to 
$3,629 in 1968 (as compared with the unweighted re- 
sult, $5,254). Unfortunately, there is no comparable 
total market performance index with which to in- 
terpret this weighted average. (A corresponding calcu- 
lation was performed for the 1948-58 period, but the 
difference between unweighted and weighted results 
was not appreciable.) 

3In this latter period, average 1964-68 market 
values are compared with 1958-60 market values, and 
share of defense sales is calculated for 1958-63; N=50. 
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II. Answered and Unanswered Questions 


The popular view of unusual profits of 
defense contractors is therefore correct for 
the 1950’s and incorrect for the 1960’s—a 
better score than popular views usually 
have. The economist is more concerned with 
several other questions: 


1. Is the defense area riskier? Our tenta- 
tive answer is in the affirmative: there 
is a positive correlation between the 
instability over time of the sales of a 
company and its share of defense busi- 
ness (7? = 337, 1950-57, 68 companies; 
y= .245, 1958-63, 75 companies). 

2. Is there substantial monopoly or 


blocked entry into the defense con- 
tracting business? 

3. How is the profitability of individual 
defense contractors related to their 
performance on contracts? 


Until these difficult latter questions are 
answered more fully than our present knowl- 
edge allows, we shall be ill-equipped to judge 
the efficiency of present systems of procure- 
ment. 
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On the Empirical Relevancy of the Ranis-Fei Model 
of Economic Development: Comment 


By Haxcuune J. CHoo* 


“The words figure and fictitions both 
derive from the same Latin root, 


fingere. Beware!” 
M. J. Moroney 


In recent years, Gustav Ranis and John 
C. H. Fei (1961, 1963) have advanced a 
theory of economic development based on 
the celebrated W. Arthur Lewis model of 
development with unlimited supplies of 
labor. Their model of development empha- 
sizes the role of Lewis’ neglected subsistence 
sector (i.e., the agricultural sector) focusing 
on the Rostovian stage of take off to ssu- 
tained growth and the impacts of tech- 
nology on development during this period. 
Utilizing such familiar, yet controversial 
concepts as disguised unemployment, sub- 
sistence wage, terms-of-trade effects, bal- 
anced growth, and others, they have con- 
cluded that an underdeveloped country can 
shift successfully its center of gravity from 
the agricultural sector to the industrial 
sector by allocating its investible resources 
to maintain the balanced-growth path, by 
maintaining the subsistence wage level and 
by adopting labor-intensive technology until 
the “turning point” is reached. Further- 
more, Fei and Ranis assert that the adoption 
of the only successful criterion for resource 
allocation demonstrates a capital shallowing 
tendency in the earlier years of development 
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Melder of Clark University and Sang C. Suh of the 
World Bank, advisors of my M.A. thesis, on which this 
comment is based. I also wish to thank Howard W. 
Nicholson of Clark University for his suggestion and 
encouragement to prepare this manuscript; Henry J. 
Bruton of Williams College; E. E. Hagen of M.I.T.; 
my colleague Ernest D. Phelps of Nichols College; 
Edwin P. Reubens of the City University of New York; 
Morris Singer of the University of Connecticut; and an 
unknown referee for their valuable comments on the 
earlier draft of thiymanuscript. 
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and then a capital deepening trend in the 
later stage of development, which is not in 
conflict with the two major social objectives 
of maximum output and maximum employ- 
ment. Later, in their monograph (1964) re- 
laxing the initial assumption of a closed 
economy, they contend that no major 
modification is necessary as long as the 
foreign sector is a “facilitator” of growth, 
but not the “main engine.” 

To support the model empirically, Fei 
and Ranis relied exclusively on a compara- 
tive study of historical Japan, 1888-1930, 
and India, 1949-60. According to their 
findings, successful Japan has demonstrated 
a pronounced capital shallowing phase and 
adoption of labor-intensive technology until 
1917! and a capital deepening phase and 
adoption of capital-intensive technology 
thereafter, in contrast to the case of India. 
If the validity of the Ranis-Fei model is 
accepted it will continue to have, as it has 
had, tremendous theoretical and policy 
implications on development efforts by un- 
derdeveloped countries and on the continu- 
ing controversies over investment criteria 
and balanced versus unbalanced growth. 

Succeeding the comments by Harry T. 
Oshima and Edwin P. Reubens, the purpose 
of this paper is to reexamine and cast 
doubt on the empirical relevancy of the 
Ranis-Fei model by scrutinizing the success- 
ful Japanese experience in the light of the 
most recent estimates of capital stock and 
prices by Kazushi Ohkawa, M. Shinora, 


1 In his earlier article in this Review, Ranis concluded 
that such a turning point was empirically identified 
somewhere in 1895. There is no clarification by Fei and 
Ranis as to why it is identified in 1917 in their later 
study and how they are related to each other. But I 
suspect that this difference stems from the fact that 
his earlier study concentrated on a segment of the 
Japanese industrial sector, namely textile industry, 
while in their later study, they dealt with the non- 
agriculteral sector as a whole. 
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and M. Umemura (1966, 1967). The major 
emphasis will lie in verifying the compara- 
bility of basic data for the two countries and 
in examining whether Japan actually ex- 
perienced the alleged capital shallowing 
phase. Throughout I shall follow the statis- 
tical and analytical techniques advanced by 
Fei and Ranis. 

I shall also attempt to verify empirically 
such key theoretical assumptions and argu- 
ments in the Fei-Ranis model as the rigidity 
of subsistence wage, powerful ‘terms-of- 
trade effects” and the underemphasized role 
of international trade in Japanese develop- 
ment. 


I. Fei and Ranis’ Data and Method 


Fei and Ranis present three tests in 


evaluating the development efforts of an 
underdeveloped country to shift its center 
of gravity toward industrialization. The 
first test is the Leibenstein critical mini- 
mum effort thesis that the industrial sector 
should absorb more than the net population 
growth rate either by a sufficient rate of 
capital formation and/or by promoting la- 
bor-intensive technology. The second test is 
an analysis of the capital-labor ratio over 
time. A successful transition, according to 
Fei and Ranis, is supposed to show declining 
ratios in the earlier years and then increasing 
ratios after the turning point. 

Their third test is a somewhat ingenious 
contribution. The magnitude or rate of 
labor absorption by the industrial sector is 
decomposed into two parts: one due to 
capital accumulation by the Hicksian as- 
sumption of neutral technology (i.e., their 
“radical effect”) and the other due to the 
bias of labor- or capital-intensive tech- 
nology being applied by relaxing the Hick- 
sian neutrality assumption (i.e., their hori- 
zontal effect). Symbolically, the labor ab- 
sorption equation reads: 


BL +J 


ELL 


QL = 1K = qr + Ma 


where 


nu=the rate of labor absorption by the 
industrial sector; . 


nx = the rate of capital accumulation; 
By,=the degree of ljabor-using bias of 
innovation; 
J =the intensity of innovation; 
eL =the elasticity of the marginal physi- 
cal productivity of labor curve; 
nr= radical effect; and 
na = horizontal effect. 


To provide an empirical context to these 
three tests, the statistical method used by 
Fei and Ranis is essentially quadratic re- 
gression and correlation analysis of capital 
stock to “gainfully employed labor’ over 
time. This method is used primarily for the 
reason that it provides a best fitting and 
differentiable curve for the purpose of their 
study. Therefore, the issue is the accuracy 
and comparability of the estimates of capital 
stock and employed labor for India and 
Japan? 
II. Qualitative Aspects of the Ranis-Fei 
Analysis and Data 


In applying the three tests to a compara- 
tive study of Japan and India, my major 
objection is that Fei and Ranis seem to 
emphasize the marginal analysis of capital 
and labor and changes in capital-labor ratios 
over time, without considering the initial 
conditions of the two countries and the re- 
sulting mix of resources. By neglecting 
them, Fei and Ranis implicitly assumed 
conditions in the two countries (Japan in 
the 1890’s and India in the 1950’s) to be 
more or less the same. It is true that W. W. 
Rostow classified and placed the two coun- 
tries in these years in the stage of take off, 
but it is an oversimplification to assume the 
initial conditions of the two to be more 
or less the same. As an example, Henry 
Rosovsky found that Japanese initial con- 

/ 


2 In addition, there are the questions of comparability 
of such exogeneous factors as the time periods being 
compared, the level of technology, geographical and 
physical sizes of the two economies and thus, the re- 
quirements of social overheads, and other initial condi- 
tions and factors. These questions center more or less 
around the weakness of empirical studies in social 
sciences where a controlled experiment is not possible. 
However, an analyst should make some mental notes 
as to whether or not neglecting such exogeneous factors 
seriously restrict his findings. à 
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ditions were much more favorable than 
many underdeveloped countries of today 
with respect to the initial capital endowment 
and the supply of educated manpower. 
Furthermore, the geographical size and rela- 
tive backwardness of historical India as 
compared to historical Japan would also 
have some ramifications upon its allocation 
of investible resources. 

Without due consideration of the initial 
conditions and their implications for resource 
allocation in a comparative study, the 
following conclusions would be meaningless 
if not erroneous. For example, based on 
Ranis-Fei data in their article in this Re- 
view (1963), the average capital-labor ratio 
of Japanese nonagricultural sector in 1888 
and of Indian manufacturing and mining 
sector in 1949 are 4,272.34 (1928-32) con- 
stant yen and 2,017.96 (1953) constant 
rupee, respectively.2 Taking the relative 
purchasing powers of the two currencies into 
consideration, but neglecting intensified 
capital requirements of modern technology 
inevitably resulting from the time gap be- 
tween the base years of the two nations, the 
Japanese average capital-labor ratio of 
1888 is approximately twice as much as that 
of India in 1949. If this difference in the 
initial capital endowment per worker is 
recognized, is it not rational for India to 
allocate capital intensively to reach the 
initial Japanese level and to exploit the late 
comers’ advantages? 

Turning to Fei and Ranis’ data and esti- 
mates used, the acceptability of their empiri- 
cal tests is even mere questionable. First 
of all, the industrial classifications for the 
two countries differ from each other: the 
industrial sector of Japan is the nonagri- 
cultural sector (consistent with their two- 
sector model) while the Indian industrial 
sector only includes manufacturing and 
mining, leaving out the tertiary sector (in- 
consistent with their two-sector model). 


3 Fortunately, there was no significant difference in 
the purchasing powers of the 1928-32 Japanese yen 
and the 1953 Indian rupee in terms of a constant U.S. 
dollar. If not, one should have regressed and correlated 
capital stocks of the two nations in a common de- 
nominator to homggeneous employment figures. 


Secondly, although Fei and Ranis have 
used a term, “gainfully employed labor,” 
in their analysis without any distinction, the 
difference in the statistical concepts of 
“gainfully employed labor” for Japan and 
India should not be underemphasized, 
especially when these data are to be applied 
to such a sensitive analysis as their ‘‘decom- 
position analysis.” 

For India, it is mainly the census employ- 
ment figures of the manufacturing and min- 
ing sectors, whereas for Japan, it is not the 
census data, but Ohkawa and others’ 
“gainfully occupied labor” of the non- 
agricultural sector. The contrast between 
the census employment and gainfully oc- 
cupied labor can be readily seen in the 
definition of the latter by Ohkawa et al.: 

Gainfully occupied population is... 
a concept which is difficult to handle, 
and not much in vogue among Western 
economists. Gainfully occupied popu- 
lation does not mean labor force or 
actually employed population. Rather 
it refers to the usual status of the indi- 
vidual in question. In other words, 
persons are queried about their usual 
occupations, and are listed accordingly. 

Therefore, if at the time of the census 

they happen to be unemployed, in fact 

they will still be listed as gainfully 

employed. [1957, p. 142] 


Thus, Ohkawa et al. did not fail to add a 
word of caution to statistical analysts in 
applying this concept and using these figures 
by saying: 
...asa result, the participation rate of 
people who work compared to total 
population is extremely high by Western 
standards...in practice, in dealing 
with gainfully occupied figures their 
hetrogeneous compositions should al- 
ways be remembered. [1957, p. 142, 
italics added.] 


It seems evident that this warning was en- 
tirely overlooked by Fei and Ranis. 

It is, therefore, obvious from the quota- 
tions that Japanese nonagricultural labor 
statistics are significantly inflated by the 
very definition of gainfully occupied labor 
compared to Indian manufacturing and 
mining census labor statistics. Since persons 
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are queried about their usual occupations, 
it is also likely that the Japanese agricultural 
gainfully occupied labor in the early years, 
due to the unemployed and underemployed, 
might have been inflated more than that in 
the later years. Conversely, the same bias 
might have affected the nonagricultural 
gainfully occupied labor in the later years 
as industrialization took place and the labor 
force began to migrate into urban centers 
seeking better employment opportunities. 
In short, high portions of the unemployed 
and underemployed would have answered 
“agriculture” in the early years and ‘“‘non- 
agriculture” in the later years when asked 
about their usual status of employment re- 
gardless of their current employment status, 
Consequently, there is a strong possibility 
that this concept of gainfully occupied 
labor provided built-in biases in favor of the 
Fei-Ranis thesis by lowering the capital- 
labor ratios and inflating the labor absorp- 
tion rates by the industrial sector in the 
later years in contrast to their reversing 
effects in the earlier years. 

As for the data on capital stock for the 
two countries, Fei and Ranis derived this 
data in the same manner in the sense that 
they used the so-called bench mark year 
method in deriving time-series data. For 
India, net yearly investment in manufac- 
turing and mining in constant prices is 
added to U. Datta and V. Prahash’s esti- 
mates of reproducible tangible wealth in 
manufacturing and mining, allowing for 
different rates of depreciation to small and 
large scale industries. Whereas for Japan, 
Rosovsky’s estimates of five-year moving 
averages of gross investment in nonresiden- 
tial construction, durable equipment, and 
public investment are deflated by Ohkawa’s 
nonagricultural price index. Allowing two 
alternative depreciation rates, 15 and 20 
percent of gross investment, the cumulated 
net investment is added to M. Ito’s esti- 
mates of the 1930 capital stock of the non- 
agricultural sector based on the Japanese 
national wealth census. It is not the method 
of estimating annual capital stock that is 
questionable, but the reliability of capital 
stock estimates of the bench mark yeay. 


Ohkawa, Shinohara, and Umemura noted 
that Ito’s pioneering estimates of Japanese 
capital stock on the basis of national wealth 
censuses are grossly inadequate to apply 
them to any meaningful analysis (1966, p. 
5). Ito’s data are overestimates. Conse- 
quently, the rate of annual capital stock 
increase for Japan never exceeded 2 percent 
until 1920 while the Indian rate ranged 
from 1.9 percent to 11.8 percent (1963, p. 
290, 294) and the average capital-labor ratio 
of Japan in the initial year was extremely 
high as noted earlier. 

Of course, the difficulties stemming from 
collecting and analyzing historical data for 
their purpose at the time of Fei and Ranis’ 
work are understandable and deserve sym- 
pathy in the light of restrictiveness and 
paucity of available data (although there 
were some twelve series of capital stock 
estimates, published and unpublished, in 
Japan at that time). However, what is de- 
sired is a more careful assessment of data, 
and some qualifying reservations on the 
reliability and comparability of data for the 
two nations. 


IH. Historical Japanese 
Experience Reexamined 


Reubens, in his commentary in this Re- 
view, attempted to demonstrate that his- 
torical Japan did not experience a capital- 
shallowing period in her early stage of de- 
velopment. He calculated the capital-labor 
ratios for all and for the industrial sector. 
This effort was not received by Fei and 
Ranis as conclusive evidence to refute their 
empirical test because of the fact that Reu- 
bens did so by using his adjusted estimates 
of capital stock. In the present attempt to 
reevaluate historical Japanese experience, no 
effort is made to devise estimates of manu- 
facturing and mining capital stock and 
labor for Japan. I shall avoid similar con- 
troversies over estimating procedures, by 
substituting recent conclusive capital stock 
estimates of the nonagricultural sector by 
Ohkawa, Shinora, and Umemura (1966) for 
those used by Fei and Ranis. 

Since there is no way of separating the 
employment figures compatible to census 
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employment from gainfully occupied figures, 
except to apply some educated guesses, no 
attempt is made to separate them in this 
reexamination. Therefore, it is still biased 
in favor of the Ranis-Fei thesis in the sense 
that Japanese industrial labor is inflated 
by the definition of gainfully occupied popu- 
lation. 

By following exactly the same analytical 
and statistical procedures advanced by Fei 
and Ranis, the application of the new capital 
stock estimated by Chkawa et al. to the 


gainfully occupied labor in the nonagri- 
cultural sector used by Fei and Ranis yields 
a quadratic regression line. 


K = 2,819.3057 — 8494741 + .1288503L?, 
with R? = .9964 


The resulting capital-labor ratio and decom- 
position analysis are shown in Table 1. 


‘Fei and Ranis used the incremental ratios of re- 
gression values of capital over time in determining the 
radical effect, without making a specific reference as to 


TABLE 1—JAPANESE CAPITAL-LABOR RATIO AND DECOMPOSITION ANALYSIS 
1888-1930 








Capital-Labor Ratio 





Decomposition Analysis 





Year Net Gainfully 
Capital Occupied AL/At Ar/At Ah/At 
Stocks* (K) Labor (Z) K/L (n) (ny) (mn) 
(Mill. Yen) (Thousand) (Yen) (Thous.) (Thous.) (Thous.) 
1888 1,875 4,993 375.52 — — — 
(—) (—) (—) (—) (—) (=) 
89 1,965 5,188 378.75 195 240 —45 
(4.80)? (3.91). ( .86) (3.91)¢ (4.80) (— .89)4 
90 2,069 5,385 384.21 197 274 —77 
(5.29) (3.79) (1.44) (3.79) (5.29) (—1.50) 
91 2,183 5,582 391.07 197 297 —100 
(5.51) (3.65) (1.78) (3.65) (5.51) (—1.86) 
92 2,292 5,781 396.47 199 278 —79 
(4.99) (3.65) (1.38) (3.65) (4.99) (—1.34) 
93 2,419 5,980 404.51 199 320 — 121 
(5.54) (3.44) (2.03) (3.44) (5.54) (—2.10) 
94 2,576 6,183 416.62 203 388 —185 
(6.49) (3.39) (2.99) (3.39) (6.49)  (—3.10) 
95 2,750 6,384 430.76 201 417 —216 
(6.75) (3.25) (3.39) (3.25) (6.75) (—3.50) 
96 2,928 6,588 444.44 204 413 —209 
(6.47) (3.19) (3.18) (3.19) (6.47) (—3.28) 
97 3,116 6,803 458.03 215 423 — 208 
(6.42) (3.26) (3.12) (3.26) (6.42) (—3.16) 
98 3,304 7,000 472.00 197 410 —213 
(6.03) (2.89) (3.05) (2.89) (6.03) (—3.14) 
99. 3,493 7,216 484.06 216 400 — 184 
(5.72) (3.08) (2.56) (3.08) (5.72)  (—=2.64) 
1900 3,680 — 7,437 494.82 221 386 —165 
(5.35) (3.06) (2.22) (3.06) (5.35)  (—2.29) 
01 3,835 7,666 500.26 229 313 — 84 
(4.21) (3.08) (1.10) (3.08) (4.21) (—1.13) 








a Net Capital stocks in the nonagricultural sector. Seven-year moving averages in 


1934-36 constant prices. 
> Rate of Capital accumulation. 
° Rate of Labor Absorption. 
4 Horizontal Effect. 


Sougces: Ohkawa, Shinohara, and Umemura, (1966, pp. 246-49); and Fei and Ranis 


(1963, pp. 290-91). 
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Taste 1—(Continued) 

















Year K L K/L AL/At Ar/Ai Ah/At 
02 4,005 7,883 508.05 217 340 —123 
(4.43) (2.83) (1.56) (2.83) (4.43) (~1.60) 
03 4,200 8,111 517.81 228 384 —156 
(4.87) (2.89) (1.92) (2.89) (4.87) (~1.98) 
04 4,408 8,331 529.10 240 401 —161 
(4.95) (2.71) (2.18) (2.71) (4.95) (—2.24) 
05 4,647 8,561 542.81 210 452 —242 
(5.42) (2.52) (2.59) (2.5) (5.42)  (—2.90) 
06 4,926 8,787 549.22 226 514 — 288 
(6.00) (2.64) (1.18) (2.64) (6.00)  (—=3.36) 
07 5,252 9,012 582.77 225 582 —357 
(6.62) (2.56) (6.11) (2.56) (6.62) (—4.06) 
1908 5,572 9, 234 603.42 222 549 —327 
(6.09) (2.46) (3.54) (2.46) (6.09) (~3.63) 
09 5,956 9,458 629.73 224 636 —412 
(6.89) (2.43) (4.36) (2.43) (6.89) (4.46) 
10 6,373 9,680 658.36 222 662 — 440 
(7.00) (2.35) (4.55) (2.35) (7.00) (4.65) 
il 6,801 9,907 686.48 227 650 —423 
(6.72) (2.35) (4.27) (2.35) (6.72) (—4.37) 
12 7,214 10,134 711.86 227 601 —374 
(6.07) (2.29) (3.70) (2.29) (6.07) (—3.78) 
13 7,645 10,360 737.93 226 605 379 
(5.97) (2.23) (3.66) (2.23) (5.97) (~3.74) 
14 8,083 10,590 763.26 230 594 —364 
(5.73) (2.22) (3.43) (2.22) (5.73) (—3.51) 
15 8,616 10,811 796.96 221 698 — 417 
(6.59) (2.09) (4.42) (2.09) (6.59) (—4.50) 
16 9,250 11,036 838.16 225 796 —571 
(7.36) (2.08) (5.17) (2.08) (7.36) (—5.28) 
17 9,964 11,263 884.66 227 852 —625 
(7.72) (2.06) (5.55) (2.06) (7.72)  (=5.66) 
18 10,729 11,486 934.09 223 864 — 641 
(7.67) (1.98) (5.59) (1.98) (7.67) (—5.69) 
19 11,545 11,714 985.57 228 874 —646 
(7.61) (1.98) (5.5) (1.98) (7.61)  (=5.63) 
20 12,352 12,415 998 .92 701 819 — 118 
(6.99) (5.98) (95) (5.98) (6.99)  (—1.01) 
21 13,114 12,663 1,035.61 248 766 —518 
(6.17) (1.99) (4.08) (1.99) (6.17) (—4..18) 
22 13,798 12,910 1,068.78 247 661 —414 
(5.22) (1.95) (3.20) (1.95) (5.22) (3.27) 
23 14,399 13,159 1,094.23 249 563 —314 
(4.36) (1.93) (2.38) (1.93) (4.36) (2.43) 
24 14,934 13,409 1,113.72 250 489 —239 
(3.72) (1.90) (1.78) (1.90) (3.72) (—1.82) 
25 15,441 13,657 1,130.63 248 455 —~ 207 
(3.39) (1.85) (1.52) (1.85) (3.39) (1.54) 
26 15,936 13,904 1,146.14 247 438 —191 
3.21) (1.81) (1.37) (4.81) 6.2) (—1.49) 
27 16,452 14, 153 1,162.43 249 450 —201 
(3.24) (1.79) (1.42) (1.79) (3.24) (~1.45) 
28 16,961 14,402 1,177.68 249 437 — 188 
(3.09) (1.76) (1.31) (1.76) (3.09) (~1.33) 
29 17,461 14,650 1,191.87 248 425 —177 
(2.95) (1.72) (1.20) (1.72) (2.95) (~1.23) 
30 17,953 14,898 1,205.6 248 413 ~165 


(2.82) (1.69), (11D (1.69) (2.82) (1,13) 
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Both the capital-labor ratio and decom- 
position analysis indicate evidence contrary 
to Fei and Ranis’ findings. As shown in Table 
i, the capital-labor ratio of Japan had stead- 
ily increased over the years under consider- 
ation. All of the horizontal effects of the 
labor absorption equation indicate negative 
signs, implying that Japan had continuously 
applied capital-intensive technology through- 
out her period of development. The findings 
of this reexamination of Japanese experience 
are in agreement with those of Shigeru 
Ishiwata, Ohkawa, Shinora, and Umemura 
(1966) and T. Watanabe. 


IV. Empirical Relevancy of Some of 
Assumptions and Operations of the 
Ranis-Fei Model 


In addition to these tests, it is of interest 
to investigate the possibility of verifying the 
other theoretical assumptions of the Fei- 
Ranis analysis; such as the relative rigidity 
of the minimum “institutional” wage in the 
agricultural sector, and the role of interna- 
tional trade and its implications on the cru- 
cial “terms-of-trade effect.” Of course, the 
empirical data that will be examined in this 
section are the results of Japanese economic 
performance in the setting as an open econ- 
omy. Although Fei and Ranis contend that 
the major conclusions of their model are still 
intact without the assumption of a closed 
economy (1964, p. 200), we will see that is 
not so. 

If the theoretical assumptions and oper- 
ations of the Ranis-Fei model are empirically 
relevant to historical Japan, we should be 
able to identify the following trends in its 
statistical data: 1) a relatively stable trend 
in real wages of the agricultural and indus- 
trial labor at the minimum institutional level 
in the earlier years before “the commercial- 
ization point”; 2) fluctuating terms of trade 
between the agricultural and industrial sec- 
tor around parity as a result of the terms-of- 





which of the two quadratic functions for Japan is used 
in their decomposition analysis (1963, p. 311). In my 
analysis, the actual incremental ratio of capital over- 
time, i.e., 2x=(dk/df)/K, and that of industrial labor 
overtime, i.e., nz=(dL/dl)/L, are used. Then, the 
horizontal effect, ma, is determined as the residual (1963, 
pp. 285and 291). , 


trade effects; 3) the two sectoral investments 
counteracting the terms-of-trade effects; and 
4) a trend of meeting “the input-output 
criteria” in a domestic balance sheet of agri- 
cultural commodities without a significant 
reliance on international trade. 

Unfortunately, Japanese historical data 
do not show these trends conforming to 
Fei and Ranis’ prescriptions. As shown in 
Table 2, the agricultural and industrial wages 
did not remain more or less constant at the 
institutional minimum level throughout the 
period under consideration, even before the 
turning point. The agricultural wage level 
rose as fast as the industrial wage maintain- 
ing the Lewisian “cliff” of a wage differential 
on the order of about 25 percent as shown 
in column 6 of the table. This trend can 
be further supported by a general observa- 
tion of historical Japan by W. W. Lockwood 
(p.177):“... the food intake of the average 
Japanese appears to have risen appreciably 
in forty or fifty years ending in 1930.... 
Rice consumption per capita seems to have 
risen about 25 percent.” 

Long-term Japanese price statistics on 
agricultural and manufacturing products did 
not show any tendency counteracting the 
identified over-investiment in the nonagri- 
cultural sector. As Table 3 indicates,> the 


5 The general direction of Table 3 should not be 
interpreted as an indication of the movement toward 
favorable agricultural terms of trade. Note that terms 


TABLE 2—Datty Monetary AND REAL WAGES OF 
AGRICULTURAL AND MANUFACTURING WORKERS 
IN JAPAN, 1886-1930 
(Five-year Averages) 








Consumer 
Price Agric. Manuf. 
Agric. Manuf. Index Real Real (4)/(8) 
Wages Wages (1934-36 Wages Wages x 
(in sen) {in sen) =100) (insen) (insen) 100 
Year (a) (2) (3) (4) (5) (6) 


1886-90 14.5 20.2 30.78 47.1 65.6 71.8 
1891-95 18.0 23.8 31.72 56.7 75.0 75.6 
1896-1900 27.0 35.6 43.46 62.1 81.9 75.8 
1901-05 32.0 44.2 51.26 62.4 86.2 72.4 
1906-10 39.2 56.8 58.34 67.0 97.0 69.1 
1911-15 46.2 63.8 62,94 73.4 101.4 72.4 
1916-20 87.0 116.0 104.96 82.9 110.5 75.0 
1921-25 160.2 201.2 129.28 123.9 155.6 79.0 
1926-30 142.8 203.6 117.78 121.2 172.9 70.1 





Source: Ohkawa, Shinora, and Umemura, Prices, pp. 134, 243, 
and 245), e 
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TABLE 3—TERMS OF TRADE BETWEEN THE 
AGRICULTURE AND MANUFACTURING SECTORS 
IN JAPAN, 1886-1930 


(Five-year Averages) 








Price Index of 
Price Index of Manufacturing 
Year Agricultural and Mining 
Products Products 
(A) w) (W)/(A) X 100 

1886-90 24.8 35.2 141.9 
1891-95 31.4 38.4 122.3 
1896-1900 45.4 54.2 119.4 
1901-05 51.4 62.9 122.4 
1906-10 58.4 75.4 129.1 
1911-15 67.2 78.0 116.1 
1916-20 121.3 153.1 126.2 
1921-25 141.4 150.4 106.4 
1926-30 111.3 118.3 106.3 





Source: Ohkawa, Shinora, and Umemura, Prices, 
pp. 165 and 192-93; (1934-36= 100). 


agricultural sector had continuously suffered 
unfavorable terms of trade as compared to 
the industrial sector in spite of the chronic 
shortages of agricultural products that began 
as early as 1880’s (see Table 4). Even the 
relative changes in the level of agricultural 
prices are not consistent with the Fei-Ranis 
thesis.$ 

Furthermore, it is clearly apparent that 
the terms-of-trade effects did not have any 
significant role in resource allocation and in 
restoring the balanced-growth path in view 
of historical Japanese sectoral capital for- 
mation. The coexistence of chronic shortages 
of agricultural products, consistently un- 
favorable agricultural terms of trade and con- 
tinuous heavy investments in the industrial 
sector empirically nullifies and is paradoxical 
to Fei and Ranis’ terms-of-trade effects. This 
apparent paradox may be explained partly 
by a remarkable increase in the agricultural 
productivity in the early stage of Japanese 
development as documented by Ohkawa and 
Rosovsky and more significantly by the role 
of international trade, i.e., importation of 





of trade of the two-sector commodities are expressed as 
relatives of price indices. Therefore, the relative of 
indices should converge to the parity as it approaches 
the base year, 1934-36. 

€ This point was indicated to the writer by the un- 
known referee of this comment. e 


TABLE 4—DEMAND AND SUPPLY OF AGRICULTURAL 
PRODUCTS IN JAPAN, 1878-1917 


(Five-year Averages) 











Year Domestic Domestic Supply— 

Supply Demand Demand 
1878-82 431 420 11 
1883-87 333 326 7 
1888-92 460 463 —3 
1893-97 632 663 —31 
1898-1902 959 1,058 —99 
1903-07 1,230 1,425 —195 
1908-12 1,501 1,754 —253 
1913-17 1,787 2,186 —399 





Source: Ohkawa and Rosovsky, p. 47; Unit: Million 
Yen. 


agricultural products from Korea and Tai- 
wan, as conjectured by Oshima, and as em- 
pirically seen in Table 4. In this context, it 
is doubtful whether or not the conclusions 
from the Ranis-Fei model would be intact 
even when the foreign sector is a “facilita- 
tor” of growth. 


V. Conclusions 


Based on the preceeding examination of 
empirical evidence of historical Japan, the 
conclusions must be that the data do not 
support the Ranis-Fei model. In contrast to 
the Ranis-Fei model, historical Japanese de- 
velopment is clearly characterized by a per- 
sistent capital deepening trend, by consis- 
tent use of capital-intensive technology, and 
the unbalanced-growth path in their sense. 
There was no evidence to identify the alleged 
rigidity of the institutional minimum wages 
nor the terms-of-trade effects interacting 
upon the two sectors and to restore the bal- 
anced-growth path. The evidence further 
suggests the weakness of the concept of dis- 
guised unemployment as noted by Oshima. 
On the other hand, foreign trade did have a 
vital role in supplementing the deficiency in 
food supply and promoting Japanese devel- 
opment. 

The Ranis-Fei model may be theoretically 
consistent, but it is not empirically relevant. 
Thus, Fei and Ranis might have succeeded 
in emphatically advancing “the point of 
view of the logical necessity of capital shal- 
lowing and its desirability” (1964b, p. 1063), 
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given the assumptions. However, “its em- 
pirical validity in the case of historical Ja- 
pan” (1964b, p. 1063) has no ground. Con- 
sequently, serious doubt must be raised as 
to the validity of their investment criterion, 
balanced-growth patk, and the compatibil- 
ity of the maximum-employment and the 
maximum-output, at least for empirical 
reasons. 

It is also evident that to brand the case of 
Indian experience as a contrast to a “suc- 
cessful” case is a hasty judgement, not only 
for the reason that the period of Indian ex- 
perience considered is too short,’ but for the 
very reasons that historical Japan was suc- 
cessful. 

Problems of economic development are 
indeed complex and diversified. Therefore, 
in any effort to prescribe a historical unifor- 
mity as a model, such complexity and diver- 
sity should receive due considerations. And 
in this “quantitative age,” abstraction of 
facts from figures and empirical support of a 
model should be done with extreme care 
avoiding possible “sins of omission.” 
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On the Empirical Relevancy of the Ranis-Fei Model 
of Economic Development: Reply 


By Jonn C. H. Fer and Gustav RANIs* 


The attempt to construct an analytical 
model aimed at explaining some crucial facets 
of economic history which can be statistically 
verified is clearly a worthwhile experiment in 
growth theoretic methodology. Our own, 
admittedly crude, attempt to accomplish this 
for the case of Japan (1880-1930) with the 
help of imperfect data has been scrutinized 
by a number of critics (see E. P. Reubens, H. 
Oshima, D. Jorgenson, and Hakchung J. 
Choo).! We are encouraged by the present 
increased interest in using the historical lab- 
oratory to obtain a better understanding of 
development and welcome the opportunity 
to further clarify the issues raised. 

The type of model under discussion is pri- 
marily a growth model which attempts to 
depict, in broad outline, the modus operandi 
of a particular type of economy over a par- 
ticular stretch of its history, i.e., in the spe- 
cific case before us, the development of a 
labor surplus economy, Japan, between 1880 
and 1930. As is necessary in constructing any 
model, we chose to make certain sharp sim- 
plifying assumptions, which, in turn, led to 
a number of sharp deductions. One of our 
main assumptions for example, was the near 
constancy of the institutional real wage; 
from this we were able to deduce capital 
shallowing tendencies in the nonagricultural 
sector. 

What Choo emphasizes is that he does not 
find constancy in the real wage, nor “‘pro- 
nounced” capital shallowing in the nonag- 
ricultural sector for the period under discus- 
sion. Admittedly his 1968 data sources were 
not available to us in 1964; we could, more- 
over, quibble about the fact that more recent 
revised data of our own do show capital shal- 
lowing up to 1887. But we do not wish to 
debate in terms of who has the better data; 

* Professors of economics, Yale University. 


1 See also our replies to earlier comments (1964, pp- 
1063-69; 1963, pp. 452-54; 1966). 


704 


for the sake of argument, therefore, we accept 
all of Choo’s data in this reply. The question 
we wish to address, instead, is whether or 
not his evidence really contradicts, as he 
claims, the basic theme we developed in in- 
terpreting Japanese growth. We believe it 
does not. 

The main theme we attempted to portray 
is that a labor surplus economy can learn 
only gradually to make full use of its poten- 
tially most valuable resource, i.e., its surplus 
labor, in the course of development. The 
successful exhaustion of that surplus over a 
forty-year period (1885-1925), in fact, con- 
stitutes the core of our interpretation of Jap- 
anese economic development. In any rational 
society we would expect such a process to be 
accompanied by (i) slow increases, if any, in 
the real wage, as long as surplus labor over- 
hangs the market,? giving way to more rapid 
increases once that surplus is exhausted; (ii) 
little capital deepening (or even, perhaps, 
capital shallowing) in the first phase, giving 
way later to rapid capital deepening, again 
reflecting the advent of labor scarcity as 
“success” is achieved. In historical perspec- 
tive, in other words, our central thesis can 
be supported or rejected in a really meaning- 
ful sense only in terms of the existence or 
non-existence of two such distinct historical 
phases of growth. 

Let us try to understand these two phases 
a little more fully. The second condition (ii) 
above can be deduced from the first (i) by 
reference to assumptions of rational entrepre- 
neurial behavior. Even in the absence of 
technological change, i.e., with fixed pro- 


2 The fact that the wage increases at all at this time— 
a possibility mentioned but not emphasized in our 
previous work—is due to the fact that, as average labor 
productivity in agriculture grows, it is natural to ex- 
pect the institutional wage to experience some se¢ular 
upward drift, and, similarly, with respect to the in- 
dustrial wage at a margin above thg agricultural wage. 
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duction functions, (ii) is already a direct con- 
sequence of (i) as a result of profit maximiz- 
ation. Superimposed on this simple causal 
relationship is innovational behavior which 
causes a tendency toward capital shallowing 
(or relatively less capital deepening) when 
the increase in the real wage ig slow (or the 
wage is nearly constant), and a tendency 
toward capital deepening when wageincreases 
are fast, at a later stage. Thus, in the first 
phase, if wages are, in fact, rising somewhat, 
capital shallowing may not be observable— 
Choo’s main contention—unless the labor- 
using bias of innovations is strong enough to 
compensate for the moderate capital deepen- 
ing effect due to the moderate wage increase.® 

Using Choo’s data, we can plot the time 
series for K/L from his Table 1 in our Figure 
1. Choo stresses only the continuously in- 
creasing trend in this ratio, i.e., sustained 
capital deepening, and omits all consideration 

3 More technically put, even if innovations are “not 


very labor-saving,” some net capital deepening may 
result from the wage increase. 


of possible differences in different phases of 
growth. Inspection of the figure, however, 
indicates the existence of a significant turning 
point around 1906,4 marking off two phases 
with substantially different average annual 
rates of capital deepening (yx,1): 


1880-1906 1906-1930 
2.1% 3.3% 
The significantly higher value in the second 
phase (i.e., higher by 50 percent) appears to 
support our central thesis. To probe the mat- 
ter further, let us compute the values of 
"xi, for the following shorter sub-phases: 
1892-1900 1900-1906 1906-1917 1917-1930 
2.8% 1.7% 4.3% 2.4% 


The point to be stressed here is the signifi- 
cantly lower value (1.7 percent) during the 





4 This is admittedly somewhat earlier than the turn- 
ing point arrived at with the data available in 1964, but 
coincides with the earlier findings of one of the authors 
(Ranis, 1957) cited by Choo. 
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second sub-phase. This seems to suggest that, 
before the turning point in 1906, Japanese 
entrepreneurs were getting better and better, 
through a learning-by-doing process, at in- 
novating in a relatively labor-using direction. 
Moreover, after 1906 we note a marked up- 
ward revision, indicating the switch of in- 
novations in a labor saving direction after 
the turning point.5 All this is in perfect ac- 
cord with the central theme of our analysis 
of Japanese growth. It is, in fact, historical 
evidence of this type that led to our counsel 
to the contemporary developing society, i.e., 
India, with respect to the desirability, if not 
the necessity, of undergoing a phase of rel- 
ative ‘‘capital shallowing” in order to make 
fuller use of her surplus labor. Surely the 
fact, cited by Choo, that India in 1949 had 
a less favorable resource endowment than 
Japan in 1888, argues for even greater efforts 
to utilize her relatively abundant labor sup- 
ply rather than engaging in a search for even 
greater capital intensity.® 

Time-series on agricultural and industrial 
real wages, taken from Choo’s Table 2, are 
also shown in our Figure 1. They yield the 
following annual average rates of growth of 
wages in the two sectors: 








1880-1908 1908-1928 
agricultural wage nw, 1.7% 2.7% 
industrial wage nw; 2.0% 2.9% 
difference 3% 2% 


Thus, whether we are considering the 
agricultural or the industrial real wage,’ this 
permits us to conclude that the rate of in- 
crease is significantly larger after than be- 
fore the same turning point—a finding which 
clearly supports our basic hypothesis. To 
probe this matter a little further, let us cal- 


5 We think we can explain the decline of the rate of 
capital deepening after a war period (World War I), 
but do not consider this factor relevant to the present 
controversy. 

ê Choo’s relationship between late-comer advantages 
and high capital intensity escapes us altogether. 

1 Notice that the wage multiple w;/w. maintains the 
same annual rate of increase (between .2% and .3%) 
for the entire period—as can also be seen from Figure 1. 
This lends further support to the surplus labor theory 
which has the industrial wage “tied” to the agri- 
cultural wage. 2 


culate the rates of growth of real wages in 
both sectors by shorter sub-phases (rows 1 
and 2): 


1880-1898 1898-1918 1918-192 





(1) agricultural wage 


(wa) 2.8% 1.4% 3.7% 
(2) industrial wage 

(ws) 2.2% 14% 4.4% 
(3) terms of trade —1.6% 0% ~—1.6% 


This permits us to note that a relatively 
moderate increase in both wages during the 
twenty-year period (1898-1918) gives way tc 
relatively sharp increases after World War I, 
with the exhaustion of the labor surplus. We 
can thus clearly see a differentiable pattern 
before and after the turning point concerning 
the behavior of real wages and the nature of 
technological change outside of agriculture. 
Choo also claims that our balanced-growth 
thesis, an essential part of the explanation 
of successful development in a dualistic econ- 
omy, is defective. The modernization ol 
agriculture at just the “right” speed is cer- 
tainly a complicated phenomenon. Any ade- 
quate analysis of it must take into consider- 
ation at least the following three facets: in- 
centives to private cultivators, emphasizec 
formally in our work through the terms ol 
trade argument; government policies, dealt 
with informally; and the opportunity ol 
foreign trade, emphasized by Choo. All these 
factors must interact in such a way that, as 
surplus labor is drawn out of the agricultura] 
sector, increases in agricultural productivity, 
plus imports, are just enough to provide food 
and raw materials for the newly reallocated 
workers. A slackening of agricultural pro- 
ductivity increase will cause a food shortage 
and an increase in the industrial real wage 
through a worsening of the industrial sec- 
tor’s terms of trade; and vica versa for the 
case of rapidly expanding agricultural pro- 
ductivity (see Fei and Ranis (1964, ch. 5)). 
While the story of modernization of agri- 
culture is indeed complicated, the fact that 
Japan is a relatively land scarce country 
permits us to make two observations on a 
priori grounds. First, the success story of 
Japanese agriculture must at least have been 
encouraged by a long-run favorable trend in 
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the terms of trade to permit proper entre- 
preneurial and technological responses on the 
intensive margin. Second, if such a country 
wants to grow quickly, it may, in spite of 
successful agricultural modernization, have 
to resort increasingly to food imports— 
especially as the initial waves of innovation 
through diffusion of better practice are 
exhausted (see Y. Hayami and S. Yamada). 

To pursue this further, let us plot Choo’s 
terms-of-trade data (his Table 3) once again 
in our Figure 1, i.e., the N/A curve. The in- 
dicated behavior of the terms of trade can 
now be divided into three phases: (i) an early 
trend (1888-1898) of improvement in favor 
of agriculture; (ii) approximately twenty 
years (1898-1918) of minor fluctuations 
arcund a nearly constant trend; (iii) a re- 
sumption of the movement favorable to agri- 
culture after World War I (1918-1928). This 
can also be demonstrated by computing the 
average annual rates of growth of N/A, pre- 
sented in row three (3) of the last table 
(above). 

Two points should be noted. First, there is, 
indeed, evidence of a long-run movement of 
the terms of trade in favor of the agricultural 
sector—contrary, incidentally, to the con- 
clusion Choo draws from his own data. 
Second, the first and last sub-phases, in 
which this tendency is most marked, are 
also precisely those in which the industrial 
real wage, as we saw earlier, grows relatively 
faster—confirming our basic hypothesis. 

The increasing reliance over time on im- 
ported agricultural goods to meet domestic 
food demand is indicated in Choo’s Table 4 
and depicted in our Figure 1 by the SS curve 
—representing the degree of self-sufficiency, 
i.e., the percentage of total food demand 
produced domestically. Notice that a food 
export surplus gives way to an import sur- 
plus around 1890, permitting Japan to fore- 
stall any further deterioration of her indus- 
trial sector’s terms of trade and consequently 
greatly lessening the upward pressure on in- 
dustrial wages during the next twenty years. 
This increasing reliance on imports to make 
up for the slackening performance of a do- 
mestic agriculture no longer favored by 

° 


improving terms of trade contributed to the 
postwar crisis symbolized by the Rice Riot 
of the early 1920’s. Japan responded by as- 
signing increasingly important food produc- 
ing roles to her colonies, mainly Taiwan 
and Korea (see. Yujiro Hayami and Vernon 
W. Ruttan). 

At the same time, the terms of trade were 
permitted to move once again in favor of 
agriculture, providing a stimulus to agri- 
cultural investment and technological 
change. But the observed sharp increase in 
the industrial real wage after World War I 
was much more due to the exhaustion of the 
reservoir of surplus labor in agriculture, com- 
bined with the introduction of industrial 
minimum wage legislation attendant on 
Japan’s membership in the ILO. 

In summary, the purpose of our framework 
of analysis was to explain how a dualistic 
labor surplus economy can convert its excess 
manpower into a resource for development 
via the balanced expansion of its agricultural 
and nonagricultural sectors. No model of 
economic history is self-contained—or can 
be expected to fully replicate an always too 
complicated reality, leaving much still to 
be “explained” by exogenous factors. Never- 
theless, a useful growth model can and 
should help us gain a coherent interpretation 
of the main thrust of historical experience in 
bare outline form. We certainly do not claim 
more. To evaluate such a model, the empiri- 
cal evidence should be read not in terms of a 
narrow interpretation based on the model’s 
simplifying assumptions but on whether or 
not the essence of the two stages thesis—and 
the different rules of behavior obtaining 
within each—is corroborated. 
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Incentive and Disincentive Experimentation for 
Income Maintenance Policy Purposes: Note 


By EDGAR K. BROWNING” 


In a recent article in this Review, Guy H. 
Orcutt and Alice G. Orcutt discuss the use 
of experimental techniques in predicting the 
quantitative outcomes of income mainten- 
ance policies. The experimental procedure 
recommended is to take a random sample 
from the entire group which would be af- 
fected by the policy under consideration. 
The sample is to be subdivided into two 
sub-samples, the first to receive negative in- 
come tax transfers and the second to act asa 
control group and receive no such transfers. 
Orcutt and Orcutt assert that the results of 
such a study provide the basis for an un- 
biased estimate of the magnitude of the dis- 
incentive effects of the policy under con- 
sideration: 


From the first sample we could obtain 
an unbiased estimate of what the earned 
income of the entire group would have 
been if it had been exposed to a negative 
income tax. From the second sample we 
could get an unbiased estimate of what 
the earned income of the same group 
for the same time period would have 
been if the entire group had not been 
exposed to the negative income tax. 

[p. 758] 


The purpose of this note is to show that 
this assertion is incorrect—that the results 
of such an experiment cannot be generalized 
to provide reliable information concerning 
the disincentive effects of an income main- 
tenance policy. The reason is that the aggre- 
gate market effects of such a policy will not 
occur in the sample study, and cannot be in- 
ferred from the experimental results. To 
illustrate the argument, I will assume that a 
specific negative income tax (WIT) plan is 
the policy under consideration. In addition, 


* Acting assistant professor of economics at the 
University of Virginia. I am grateful to Roland N. 
McKean, Roger P. Sherman, and Ivan C. Johnson for 
comments and suggestions on an earlier draft. 
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it will be assumed that there are no other 
welfare programs in existence, so that addi- 
tional problems relating to the substitution 
of a NIT for other programs will not be en- 
countered. 

In Section I, I analyze briefly the effects 
of the NIT policy implemented on a na- 
tional basis in a competitive economy where 
individuals are free to vary their work effort 
at the market wage rate. These effects are 
contrasted with the predictions of an experi- 
mental study of the type outlined above. In 
Section IT, I allow for institutional rigidities 
in labor markets, and show how these will 
affect the outcomes of a national WIT policy 
and of an experimental study. 


I. Aggregate Market Effects 


Let ON in Figure 1 be the budget con- 
straint relating income to hours worked for a 
household. The NIT shifts the constraint to 
MBN where OM is the income guarantee and 
B is at the breakeven level of income. The 
initial effect of this is that the household 
moves from A to C, reducing work effort 
from H, to H; Both the income effect 


Income 





Hs Hz Hi 


FIGURE 1 


Work 


710 THE AMERICAN ECONOMIC REVIEW 


(following a higher income at each level of 
work effort over the relevant range and as- 
suming leisure is not inferior) and the sub- 
stitution effect (resulting from a lower net 
wage rate) encourage less work. All house- 
holds with an income less than the break- 
even level will have a similar incentive to re- 
duce their work effort. 

This initial reduction in work effort on the 
part of the transfer recipients will show itself 
in labor markets as a reduction in tke supply 
of labor. In Figure 2, the DD and SS curves 
represent the aggregate demand and supply 
curves for the type of labor which will receive 
NIT transfers. Prior to implementation of 
the NIT, W, is the market wage rate (which 
can best be thought of as a proxy for the level 
of wage rates generally), Lı is the quantity of 
labor supplied and demanded, and OW: KL, 
is the earned income of these workers. The 
NIT produces a shift in the supply curve to 
S'S’. The market wage rises to We, the 
equilibrium quantity of labor supplied falls 
to Le, and earned income becomes OW2J Lo. 
Earned income may be greater or less than 
formerly, depending on whether the elas- 
ticity of demand is smaller or larger than 
unity. 

The impact of this change in the market 
wage rate on the individual household’s 
budget. constraint is illustrated in Figure 1. 
The straight line ON’ becomes the new con- 
straint relating earned income anc hours of 
work, and MB’N’ is the new budget con- 
straint including the NIT transfer. (Note 
that B’ occurs at the same level of earned in- 
come as B: the break-even level, which is de- 
fined as the level of earned income at which 
no transfer is received, has xot been 
changed.) Suppose that the household moves 
from C to F, increasing work effort from H; 
to H: and earned income from DH; to GH2.? 
Work effort will, of course, be reduced below 


1 It is often the case that households with incomes 
above the break-even level will have an incentive to re- 
duce work effort also, but this point will be ignored. 

2 The shift in the supply curve can be illustrated in 
Figure 1 by drawing in the two price consumption 
curves. The price consumption curve when the NIT 
is in effect lies to the left (at lower work effort) of the 
original curve at each market wage rate, at Jeast until 
the household earns an income above the break-even 
level. 


Market 
wage 
rate 
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Labor 


H; in response to the higher market wage 
rate if the supply curve is backward bending. 
Figure 1 is drawn with an increase to He tc 
conform to the upward sloping supply curve 
in Figure 2. 

This, in perhaps overly concise form, is the 
outcome that would be predicted from 
standard economic theory. Now let us con- 
sider the predictions which an experimenta. 
study of this NIT plan would generate. 
From among those initially supplying the 
Lı units of labor, a random sample is drawn 
and subjected to the payment of NIT trans- 
fers. Suppose that our representative house- 
hold in Figure 1 is selected for this treatment. 
Then its budget constraing shifts to MBN. 
and it moves to point C. 

And this is all that happens. For the sam- 
ple will always be a negligible part of the en- 
tire market, so that there will be no notice- 
able pressure on the market wage rate tc 
change. 

Given that the sample is random, and that 
there are no ‘““Hawthorne’’-type problems,’ 
the experiment would predict a reduction ir 
the quantity of labor supplied from L; to L: 
in Figure 2. This corresponds to the reduc- 
tion from H; to H; in Figure 1. What would 
be estimated, in fact, is the amount by which 
the quantity of labor supplied would fall at 
the existing market wage rate, i.e., the hori- 
zontal shift in the supply curve. It would 


_ > For an explanation and disefssion of the “Haw- 
thorne Effect,” see Orcutt and Orcutt, pp. 759-61. 
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also be predicted that earned income would 
fall to OWT Lz. 

Now we can easily contrast the experimen- 
tal predictions with the actual outcome. Re- 
ferring to Figure 2 again, the prediction re- 
garding work effort is a fall to Ls. In actual- 
ity, work effort may be greater or less than 
Ls, following enactment of a national NIT 
program. It will be greater if the supply 
curve is upward sloping through T (as it is 
drawn) and it will be less if the supply curve 
is backward bending.’ The prediction regard- 
ing earned income is a fall to OWT L3. In 
fact, earned income may not fall from its ini- 
tial level at all: if the demand curve is in- 
elastic, earned income will rise following en- 
actment of the WIT on a national basis, as 
noted earlier. In any event, earned income 
will always be greater than OW,TL;,' since 
the change in the market wage rate produces 
a movement up the new supply curve from 
point T, and earned income always increases 
with a move up a supply curve, whatever its 
slope. 

In addition, the experiment would provide 
a prediction of the fall in national product of 
TK L:L;, the estimated reduction in labor 
supply weighted by the initial market wage 
rate. The actual reduction in Figure 2 is 
JKL,L.: whether this is greater or less than 
the predicted reduction depends on (in 
general) the elasticities of both the demand 
and the supply curves. 

A final point might be noted. A NIT will 
generally change the rate of return for other 
factors of production (which include more 
highly paid labor which does not receive 
NIT transfer payments). If we assume that 
the other factors are in completely inelastic 
supply,® then the income of these factors 
will fall from DWiK to DW2J, or by WiWe 


4 If the experiment is testing a number of NIT plans 
with different marginal tax rates, it may give some 
information about the elasticity of the supply curve. 
However, this possibility is weakened by the consider- 
ation raised in Section II. 

5 Tf the experimental results are used to estimate the 
total government outlay on the NIT, then an under- 
estimate of earned income means that the outlay will 
be overestimated since the transfers vary inversely with 
earned income under a NIT arrangement. 

ë This has actually been implicit all along. If the 
quantity of other factors changes, then the demand 
curve in Figure 2 will shift. 


JK. This is simply because the marginal 
productivity of these factors falls when the 
quantity of the factor they are combined 
with in production (labor receiving NIT 
transfers) is reduced. An experiment will 
provide no way to estimate this effect on the 
rate of return for other factors of production. 

Thus, in this world where individuals are 
free to vary work effort, an experimental 
study will not provide unbiased estimates of 
the effects of a NIT policy. The reason is 
simply that the experiment will, at best, just 
estimate the horizontal shift in the supply 
curve, but will give no indication of the con- 
sequences of this shift—which is what we 
would really like to know. 

It would obviously be helpful to know how 
much the supply curve will shift. It might be 
argued that if the shift is relatively small, 
then the aggregate market repercussions dis- 
cussed here will be of little importance. In 
the next section, however, I will argue that it 
is doubtful that an experiment will provide 
even this piece of information. 


II. Group Versus Individual Adjustment 


In the last section it was assumed that in- 
dividual households could vary freely the 
number of hours worked. However, in real- 
ity, individual households cannot, in gen- 
eral, work any number of hours they please. 
There are well-known institutional rigidities 
in labor markets which preclude this possi- 
bility. These rigidities usually take the form 
of all-or-nothing offers from employers. For 
example, an employer will offer a wage rate 
contingent on the employee working a forty- 
hour week. The employee must perform 
forty hours of work per week, or else he will 
not for long hold the job. 

Taking account of such institutional rigid- 
ities does not alter the effects that would 
be expected from a national NIT program. 
Whereas no single individual may be able to 
influence (say) the length of the work week, 
the employers have incentive to tailor their 


7 This, of course, does not show the additional fall in 
income resulting from the higher taxes necessary to 
finance the program. 

8 This does not mean that the rate of return for each 
and every factor will fall. Factors which are very good 
substitutes for the type of labor receiving NIT trans- 
fers may rise in price. 
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offers to the desires of the entire group of 
workers. Since the NIT will result in a gen- 
eral desire for shorter hours of work, the in- 
stitutional rigidities will break down as em- 
ployers compete for workers in markets 
where the aggregate supply conditions have 
changed. For this reason, institutional rigidi- 
ties such as a fixed work week must be con- 
sidered as variables in the analysis of a gen- 
eral change in the desires of workers. 

These institutional rigidities, however, 
will not be affected by an experimental 
study. The households in the sample may be 
unable to adjust their work effort to a lower 
level when the simulated NIT encourages 
them to do so because the restrictions on the 
nature of job offers are beyond the control of 
any single household or small group of house- 
holds. Only when a truly general desire for 
shorter hours arises will employers have 
sufficient incentive to change their offers. An 
experimental study will produce no such 
general desire, but only a desire on the part 
of the households in the sample. 

If this is correct, then an experiment of 
the type discussed will not provide an ac- 
curate prediction of the shift in the supply 
curve. What such an experiment will provide 
is information about the responses of a small 
number of households to the NIT, given that 
the institutional elements in the labor mar- 
ket are beyond their control. These institu- 
tional elements are data for an experimental 
study, but they are variables for a national 
policy. Thus there is no reason to expect an 
equivalence in the responses of households 
in these two situations. _ 

The assertion that households will respond 
to an experiment in the same way as they 
would to a national policy (which seems to 
be implicit in the article by Orcutt and 
Orcutt) reflects a misunderstanding of the 
nature of the choices open to households. 
The income-leisure apparatus traditionally 
employed in analyzing work effort responses 
is only useful in examining general changes 
in preferred levels of work effort, such as 
would result from a NIT policy of wide 


coverage. It is not very useful in examinin 
how a single household (or a small numbe 
of households) will respond to a policy whe 
it is the only one subjected to this polic) 
The opportunities open to a household a 
simply not the same in these two situations 
In the former case, it is legitimate to procee 
with the analysis as if each household coul 
freely choose its amount of work effort, fc 
employers are given incentive to adju: 
their offers to the preferences of workers. I 
the latter case, this is not a legitimate ste 
because the members of a sample are rı 
stricted in their choices by the unchanged di 
sires of all the other workers in the marke 

In reality, there is, of course, some scop 
for individual variation in work effort. Th 
wider the range of choices open to indiv 
duals, the more likely it is that an experimer 
would provide a clue to the actual shift in th 
supply curve which a policy of nation: 
coverage would produce. I have no idea ho 
much individual variation would be possib: 
for the participants in an experimental stud: 
The only point I wish to make is that tk 
variation possible when a national policy 
implemented is surely greater than thé 
possible for a participant in such a stud: 
This means that an experiment cannot ger 
erate an unbiased estimate of the shift i 
supply which would be produced by a nz 
tional policy. ` 
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from the viewpoint of the individual and from the viey 
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rately, the number of hours of work per week may t 
fixed, yet the level at which it is fixed is the result of tl 
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Pecuniary Externalities: A Game Theoretic Analysis 


By Martin SHUBIK* 


When one firm or an industry expands, its 
actions may influence the cost of factors to 
another firm. The change in the cost of factors 
represents an externality to the firm which 
finds its input prices changed. The firm is not 
the master of its own destiny. An action by 
an outside agent has influenced its economic 
well being. 


I. Pecuniary Externalities and Markets 


Why should a pecuriary externality, i.e., 
an externality that is manifested in a change 
in prices, be different from a physical ex- 
ternality such as the production of smoke or 
other pollution? Modern economic analysis 
provides the answer that the change in 
prices is merely a reflection of the maximi- 
zation process in a competitive market em- 
bodied in a general equilibrium system. The 
apparent externality shows up as a feedback 
from one market to another in a comparative 
statics explanation of adjustment to change. 

The paradox of the pecuniary externality 
is caused by the nature of the partial equilib- 
rium analysis of the firm. A real or a pecu- 
niary externality appear to be the same 
when viewed from the viewpoint of the in- 
dividual firm. When embedded in a general 
equilibrium context the differences emerge. 

In our attempt to set up the appropriate 
economic model we find that the paradox 
of the pecuniary externelity is closely related 
to the implicit assumption of the existence of 
markets rather than the assumption of the 
emergence of markets as part of the economic 
process. 

The paradox does not even appear if, in- 
stead of viewing the behavior of the indi- 
vidual firm or customer as a mere mecha- 
nistic adjustment to a price system, it is 
viewed as the acts of a player in an economic 
game. 


* Professor, economics of organization, Yale Univer- 
sity, on leave to the RAND Corporation. Research 
undertaken by the Cowles Commission for Research 
in Economics under Contract Nonr-3055(01) with the 
Office of Naval Resegrch. 
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Instead of assuming the existence of a 
price system, we deduce its existence as the 
limit of the core of an economy with many 
players (see Shubik). Although the concept 
of the core has gained wide recognition in the 
past few years, it may still be unfamiliar to 
some readers. For this reason a definition is 
supplied in the footnotes.} 

F. Y. Edgeworth first suggested approach- 
ing the formation of the price system via the 
contracting and recontracting of groups in a 
market. He indicated the limits of a bargain 
between traders by means of a contract curve 
and indicated that as the number of traders - 
is increased the contract curve shrinks and in 
the limit (with many traders) the price sys- 
tem emerges. In my 1959 article, I noted that 
the Edgeworth contract curve was the same 
as the game theoretic concept of the core of a 
game. I treated a special case; Herbert 
Scarf treated the general case and proved the 
convergence of the core to the competitive 
equilibrium price in a general context. 
Gerard Debreu worked with Scarf in shorten- 
ing and strengthening the proof. 

The reason for the paradox of the pecun- 
iary externality and why it does not appear 
when we approach the price system via the 
core can be explained by means of a simple 


1 The core is composed of that set of imputations of 
wealth on the Pareto optimal surface which cannot be 
blocked by any coalition. An imputation can be blocked 
if there exists a coalition that could obtain more for all 
of its members without cooperating with the others. 
The following simple game illustrates the core. Suppose 
players 1, 2, 3 can together obtain $30. The Pareto 
optimal surface consists of a set of imputations of the 
form (a, 42, as) where 93, a:=30. Suppose that any 
individual alone can obtain nothing and that any pair 
can obtain $15. The core consists of the imputations 
satisfying the conditions a,>0, a220, a3>0, a;+-a.> 15, 
Q+032>15, de-os>15, u+asta: >30, and baa a; 
= 30. It is easy to observe, for example, that the im- 
putations (8, 9, 13) or (10, 10, 10) arein the core. 

Not all games have cores. In the example above, 
suppose that any pair could obtain $25 then three of the 
inequalities would become a,+a:>25, a-++a;>25, 
@o-+a3>25 and no set of (a, az, a3) adding to 30 can 


exist. . 
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maximize 


m= pylts(21)— pats 


maximize 


(#1, 91,4 —w1) 





maximize 


m= palto(z2) — pate 


maximize 


(2, Ya, A — w) 


FIGURE 1 


example of a closed economy with two in- 
dustries, customers, two final products, and 
labor. 

Figure 1 shows the general equilibrium 
market model and Figure 2 shows a closed 
economy modeled as a game. They are 
modeled for two firms and two customers. 
For simplicity, we assume that raw materials 
are free inputs, hence the profits of firms 1 
and 2 can be expressed as: 


U = piıhilz1) — p321 
and 
Tl, = pohe(2z) — psze 


where x=/;(21) and y=/2(ze) are the pro 
duction functions for the two consume 
goods. The distributions of the consume 
goods to the customers are #:+%,.=% ant 
yityo=y, where the subscripts to x and - 





FIGURE 2 


COMMUNICATIONS 715 


denote customers. The amount of labor 
bought equals the amount sold, i.e., 21+22 
= w1+we. The prices of the first and second 
consumer goods are pı and pz; the price of 
labor is ps. For simplicity we assume that 
the utility functions of the consumers are 
the same, ¢, and their initial endowments 
are also the same (0, 0, A). 

The lines and arrows marked by Mi show 
the presence of a market for the consumer 
goods (or two interlinked markets). The 
market structure aggregates and interlinks 
firms and customers so that any individual 
trades with an impersonal market rather 
than indulges in personal face-to-face bar- 
gaining and trading. Both firms and custom- 
ers are assumed to face prices and they 
maximize accordingly. The lines marked by 
M, denote the labor market. 

If we wished we could introduce one more 
set of lines representing the payments of 
dividends Dı+D:=Mı +H: back to ‘the 
consumers. For the purpose at hand this is 
an unnecessary complication. Furthermore 
if the production functions are homogeneous 
of order 1 (i.e., constant returns) then profits 
will be zero and no dividends will be paid. 

Figure 2 shows the two firms (as players 1 
and 2) and the two customers (as players 3 
and 4). The dotted lines indicate that anyone 
can deal with anyone directly. There is no 
imposed market structure or price system. 

In particular the two firms and customers 
can form 24—1 or fifteen different trading 
groups. The trades that these different 
groups can achieve can be denoted by a char- 
acterizing function, (see my forthcoming 
book with Lloyd Shapley). 

V({i}) =0 is the set of outcomes that a 
coalition of one individual 7 can obtain if he 
deals with nobody else. This amount can be 
assigned the value 0. It is the status quo pay- 
off. There are four one-person coalitions. 


? There is a further complication relating to produc- 
tion. Are the production functions individually owned 
or can any factory produce anything if it has the in- 
puts? Here we assume the former. This might happen 
if each owner had a nonmarketable talent or capital 
good used in the process. A fully satisfactory answer 
to this question is not attempted here as it is not central 
to discussion of monetary externalities although it calls 
for care in treating capacity constraints, nonmarket 
goods and dividends. : 


‘coalitions: V({1, 


V({i, 7}) stands for the set of outcomes 
that a coalition of two individuals can obtain. 

V({1, 2}) = V({3, 4}) =0. If the firms or 
the customers try to trade only among them- 
selves they cannot improve over the status 
quo, 
V({1, 3})=VC{1, 4}) =the Edgeworth 
contract curve between the first firm and a 
single customer (where the customers have 
the same tastes and endowments). 

V({2, 3})=V({2, 4})=the Edgeworth 
contract curve between the second firm anda 
single customer. 

There are six two-person coalitions possi- 
ble. Similarly there are four three-person 
2, 3}), V(fl, 2, 4), 
Vc{1, 3, 4}), and V({2, 3, 4}); and there i is 
one four-person ` coalition whose trading 
possibilities are characterized by V({1, 2, 3, 


4}). 


II. Orthogonal Coalition Games- 
and Decentralization 


Despite its frightening name, the concept 
of an orthogonal coalition game is relatively 
straightforward and is the key to the analysis 
of externalities. The basic idea is that in such 
a game, once the participants have chosen 
sides, those excluded from a specific coalition 
have no influence on the fate of the coalition. 
This is highly related to the view of open 
trading in a market. When two traders agree 
upon a bargain, for all intents and purposes 
they do not care what the rest of the market 
is doing. This does mot mean that the avail- 
ability of other traders has no influence on 
the market; however, no one is forced to deal 
with anyone else. The device of recontract- 
ing may be regarded as a comparative statics 
way of checking trading possibilities; how- 
ever (as is the case in most actual market 
places), a contract will be honored by both 
parties and does not depend upon third 
parties. 

When we view the market with two firms 
and customers, as described in Section I, as 
one in which any coalition is feasible then as 
soon as you have signed your contract with 
some set of participants the remainder of the 
market is irrelevant. The essence of an 


3 It is possible that, for unspecified reasons, the out- 
siders mfght wish to give away extra goods to you, 
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orthogonal coalition game in general and of 
a market game in particular is “doing your 
own thing.” 

Consider the coalition {1, 3} which can 
obtain V({1, 3}). This is indicated in Figure 
2 by Vis, and leaves the first firm and cus- 
tomer utterly independent of the second 
firm and customer. This is not possible in the 
setup described in Figure 1. The other firm 
and customer are always interlinked to 
everyone else through the impersonal market 
where a price to one is a price to all simul- 
taneously. The market in Figure 1 forces a 
feedback upon all participants. whether they 
like it or not. They cannot cut out and form 
their own community. The market in Figure 
2 allows for any grouping anyone wants. 
Once the groups have been decided upon 
they are strategically isolated. They have no 
further interaction with each other. In other 
words they are completely decentralized. 

If an organization can be described as an 
orthogonal coalition game, this means that 
it is possible to decentralize it in such a com- 
plete manner that the performance of any 
subdivision will depend only upon itself.4 

Suppose that we were to increase the num- 
ber of customers and the number of firms of 
type 1 and type 2, the market we have de- 
scribed is merely a special instance of the 
market treated by Debreu and Scarf. As 
the number of firms and customers increases 
the core shrinks and a price system emerges. 


III. Partial Equilibrium Analysis, Comparative 
Statics and Externalities 


The full force of the paradox of pecuniary 
externalities comes in when we discuss 
changes in supply costs to an industry con- 
sidered in isolation; where the changes have 
been brought about by a shift elsewhere in 
the economy. For example, suppose that an 
industry in the same district has had a 
change in technology which calls for a differ- 





whether you like it or not. However, if strangers bearing 
gifts turn up you do not have to take them. 

4This does not solve the problem of what is the 
optimal decentralization for the organization as a 
whole. The answer for a market appears to be: “give 
up the doing-your-own-thing level of decentralization. 
Put in a price system in the central office and announce 
the prices to the otherwise decentralized dévisions.” 


ent type of labor input. The effect of this 
change may feed back on the labor costs of 
the first industry. 

Following the description of the two mod- 
els in Séction I we can see immediately the 
effect of the different treatments. Suppose 
that there was a shift in technology so that 
the production function for firm 2 becomes 
ha* (z2) instead of he(z.). Solving the general 
equilibrium system indicated in Figure 1 a 
new set of prices will emerge. In particular 
the cost of the labor supply to Figure 1 will 
have changed. Viewed from the position of 
the head of the first firm looking only at his 
own market, an external force over which 
he has no control has affected his costs. The 
reason for this is because we have implicitly 
assumed that he has to deal via thé overall 
impersonal price system of the mass market 
whether he likes it or not. 

Let us now consider this change in terms 
of the model in Figure 2. The only values of 
the characterizing function ‘that have 
changed are those involving firm 2. If your 
group was not dealing with firm 2 before its 
technological breakthrough, it does not have 
to deal with it now. If it chooses not to, then 
it will earn the same amount as before. 

The effect of the technological change in 
firm 2’s production has not gone unnoticed. 
It has increased the value of eight out of the 
fifteen coalitions. By doing so it has made 
certain coalitions more attractive to some 
players than they were before and has 
changed the pattern of worthwhile recon- 
tracts. If we were to take the new character- 
izing function and add more players, the 
core will now converge to a new limit which 
is the new price system that takes into ac- 
count the change in technology. 


IV. Markets, Economic Reality, Pecuniary 
and Physical Externalities 


Suppose that exogenous change in the pro- 
duction process of firm 2 were such that it 
involves a physical externality. For example 
it switches to a new process which may be 
labor saving to itself but which dumps smdg 
on the consumers and on the other firm. 
Returning to Figure 2 and to the charac- 
terizing function; we would have to modify 
the figure by introducing solid interlinkages 
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between firm 2 and the three others. Regard- 
less of the market organization they cannot 
avoid the connection to firm 2. The game is 
no longer an orthogonal coalition game; we 
cannot even easily state what a coalition can 
obtain without first finding out what firm 2 
intends.to do. It is no longer possible to do 
your own thing. The characterizing function 
is not-particularly helpful in describing the 
structure of the threats and interference that 
the firm with the physical externality can 
export to all of the other players. 

When we try to patch up the characteriz- 
ing function to take into account the actions 
of firm 2 we find that the core of the new 
game may not exist (see Shapley and Shubik 
1969), Furthermore if the core were to exist 
there is no guarantee that it converges as 
more firms and customers are added. No 
price system emerges. 

In terms of conventional analysis where 
we assume the existence of prices, if we try 
to solve the general equilibrium system with 
physical externalities present, although it 
may be possible to determine prices which 
clear the markets, they no longer call forth 
a Pareto optimal outcome. 

Returning to Figure 1 we would have to 
patch up all production functions and the 
consumer preferences to reflect the role of the 
smog as an extra commodity. The smog is 
not an economic good and will not appear 
with a price, nor can it be traded or avoided. 
Independent maximizing behavior based 
upon a price system which does not include 
a method for pricing and controlling the 
distribution of the extra commodity will be 
optimal only by pure coincidence. 

In an economy such as ours, markets exist 
and, at least in some areas, the price system 
is prevalent. Although the argument in this 
article has attempted to show that by adopt- 
ing a more basic approach to trade, based 
upon the core of an economy and all coalition 
structures, the phenomenon of pecuniary ex- 
ternalities poses no problem; yet we know 
that our institutions have markets and we do 
not deduce their existence de novo by calcu- 
lating the effect of billions of coalitions. 

If we assume that firms must trade through 
organized markets, then an analysis of par- 
tial equilibrium” competition shows that a 


pecuniary externality may be just as real to 
a competitor as is smog being dumped on his 
factory. 

If the individual large firm has strategic 
control over at least part of the environment, 
its management will not care (unless they 
are socially motivated) whether costs are 
going up because a new industry in the area 
is bidding up the price of engineers or causing 
costs to rise because it is now moré expensive 
to clean polluted water for the industrial use 
that the firm has for it. In either case the 
strategy of interest to the oligopolistic firm 
is to block the entry of the new industry or 
to extract a tribute from it to pay for the 
additional costs it will incur. The firm per se 
does not care whether (as in the first case) 
the extra costs are caused by the functioning 
of a technically efficient price system cor- 
rectly (from a social point of view) increasing 
the cost of skilled labor to it; or whether costs 
are increasing due to a socially undesirable 
externality which has not been accounted 
for. 

In summary there are three phenomena 
which must be separated when comparing 
pecuniary and physical externalities. We 
may view the whole economy as a mechanis- 
tic functioning of the price system. The single 
price-taking producer will regard a change 
in costs to him via the price system as bad 
as a change via a physical externality. How- 
ever, he is constrained (by being a price 
taker) to do the right thing when the cost 
change merely reflects a feedback in the 
general equilibrium process. He will almost 
always do the wrong thing when the cost 
change is caused by a physical externality. 

When we view the whole economy as a 
cooperative game with all coalitions possible, 
the paradox of the pecuniary externality 
disappears and is shown to vanish into the 
overall maximization problem where exog- 
enous change is correctly reflected in the 
change in the values of some of the outcomes 
shown in the characterizing function. 

When we consider the possibility that an 
individual firm may be an oligopolist with 
market power, it is not constrained “to do 
the right thing? when its costs go up, no 
matter how they go up. Hence in the sense of 
an oligopolistic general equilibrium, an indi- 
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vidual firm may be expected to use its power 
to noncooperatively fight any type of per- 
ceived externality. 
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"On the Economics of Mass Demonstrations: A Case 
Study of the November 1969 March on Washington 


By CHARLES J. CICCHETTI, A. MYRICK FREEMAN IIT, ` 
RoBERT H. HAVEMAN, AND Jack L. KNETSCH* 


The November 15, 1969 Mobilization to 
End the Vietnam War in Washington, D.C. 
represented one of the largest gatherings of 
people to express dissenting views in the his- 
tory of the nation. It has been variously es- 
timated that between 119,000 and 1,000,000 
people participated in the march and that 
every state (plus the District of Columbia) 
was represented. City officials of Washington 
stated that they were told by the Nixon 
Administration that the total was 320,000. 
The Washington police chief estimated the 
total to be 250,000, ‘“conservatively.”! 

Although these numbers are large, we be- 
lieve they fail to capture the full significance 
of the march. Taken alone, they provide no 
indication of the intensity of feeling among 
those participating. The fact that many of 
the demonstrators traveled long distances, 
involving large time and travel costs, indi- 
cates a significant desire to register their 
feelings in this way. The decision to make 
such a journey may reveal a greater intensity 
of feeling than a five-mile drive to attend a 
local rally or the cost of the stamp and sta- 
tionery to write one’s congressman. 

The purpose of this paper is to suggest a 
better way of assessing this intensity of feel- 
ing, or “willingness to pay,” in the case of 
political demonstrations than is possible by 


* The authors: are research associate, Resources for 
the Future, Inc.; associate professor of economics, 
Bowdoin College; professor of economics, University 
of Wisconsin; and professor of economics, The George 
Washington University, respectively. The ‘views pre- 
sented here are those of the authors and not necessarily 
of the institutions with which they are affiliated. We 
wish to acknowledge the clerical assistance of Kathy 
Crittendon. 

1 The 119,000 estimate was based upon aerial photo- 
graphs and released by Secretary of Defense Laird. 
Subsequent to its release, it was withdrawn. The 
1,000,000 figure comes from some of the organizers of 
the march. See the newspaper article by Robert F. 
Levey. 
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examining only the total number of partici- 
pants. The technique which we employ is the 
travel-cost méthod for estimating demand 
functions.2 The method has been used to 
infer from individual choices the willingness 
to pay for outdoor recreation sites and the 
economic benefits from public investments 
in such facilities. The novelty of this paper 
lies in the application of the technique to 
participation in `a political event rather than 
consumption of a publicly provided good or 
service. We suggest that the technique has 
relevance for models of political choice in- 
volving individuals’ intensities of feeling on 
issues as well as their ordinal ranking of 
outcomes.3 

We first outline the modi; and then de- 
scribe its application to the November 1969 
mobilization based on data gathered on 
attendance by states. Finally, we discuss the 
potential and limitations of our model and 
this approach. 


` I. The Model 


Our procedure is to derive statistically a 
“demand curve” for participation in the 
march and to accept the area under this 
demand curve as a measure of willingness to 
pay. The travel cost method of estimation is 
a special case of the general gravity model of 
social interaction. Other studies have used 
these types of models to estimate demand 
functions for transportation, communication, 
recreation, and tourism.‘ In these models the 
independent variable V; is the number of 


2 For an exposition of this method and references to 
the literature, see Marion Clawson and Jack L. Knetsch, 
ch. 5. 

3 In such models, opportunities for the formation of 
coalitions can arise, and vote trading can be an impor- 
tant optimizing mechanism. See Edwin T. Haefele. 

4 For example, see Richard E. Quandt and William J. 
Baumol; Joseph J. Seneca arid Charles J. Cicchetti; 
and Clayson and Knetsch. 
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visits, trips, or messages from source 7 to 
destination 7. The variable V; is held to be 
a function of some gravity variable repre- 
senting the attraction potential’ for each 
point, e.g., population N for 7 and j; other 
socioeconomic variables S for 7 and 7, and 
distance D, taken to be a surrogate of the 
cost of overcoming the separation between 
source and destination. A general statement 
of such a model is: 
i y, a ANENESESS Us 
i T A E A A 
D% 

where A is a constant and U; is a random 
error term. The modification which we em- 
ploy hypothesizes that the number of visits 
from the ith source depends on the attractive 
force of the destination and the “push” fac- 
tors of the ith source, say population N,, 
socioeconomic variables at source i, and the 
cost of traveling from i to j. The model can 
be expressed in terms of the visitation or 
participation rate and the parameters can 
be estimated by multiple regression tech- 
niques from data detailing the numbers and 
characteristics of visitors from each source. 

Since price is not explicitly stated in the 
function, a proxy for price must be used to 
move from the estimated participation equa- 
tion to the demand curve. In the model as it 
has been applied, the proxy for price is taken 
to be changes in travel cost. If a $1 increase 
in the price or admission charge for a facility 
has the same effect on participation as a $1 
increase in travel costs, all the necessary 
points on the demand curve for the site can 
easily be calculated. For example, for a price 
of $5, the quantity, Q', is: 


Oo Coe 
= ee eee 
izi (Da + 5)” 
where Dj; is price per mile times distance, 
and the summation is over all visitor sources. 
Because travel time is a component of travel 
costs, the value of travel time is included in 
the empirical estimates presented below. To 
ignore this component of travel cost would 
lead to a consistent downward bias in the 
derived demand function.’ 


5 Suppose that the money travel cost to a park from 


$ 





PARTICIPANTS 


Fioure 1 


Having found the demand curve, we de- 
termine the area under the curve by integra- 
tion. In Figure 1, where P, is the actual cost 
of participation (travel time plus mileage, 
both in dollar terms), the rectangle OP,BV, 
represents the actual expenditure by all 
people coming from a particular source. This 
is the value in exchange or the opportunity 
costs of the resources (including time) de- 
voted to traveling to the destination and 
returning. The area under the demand curve 
but above P, is an untapped willingness to 
pay. 

II. The Data and the Empirical Results 


To estimate the participation equation, 





City A is $1 and the trip takes one hour. If a gate fee of 
$1 is hypothetically imposed, total money costs be- 
come $2. The conventional model assumes that the 
people from City A will now have the same participa- 
tion rate ceteris paribus as was recorded for people from 
City B which is twice as far away, i.e., with travel costs 
of $2 and two hours of travel time. But since travel time 
from City A has not increased, this assumption over- 
estimates the effect of the gate fee in reducing par- 
ticipation. Hence, the estimated demand curve would 
lie below the true demand curve. To correct for this, 
it has been suggested that a composite distance variable 
be formed including both time and money costs, and 
that only the money cost be hypothetically increased to 
generate the points on the demand curve. See Frank J. 
Cesario and Knetsch. ` 
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data on participants, population, travel cost, 
travel time, and other socioeconomic vari- 
ables are required for each source. Each of 
the thirty-two states east of and bordering on 
the Mississippi River (plus Texas and the 
District of Columbia} was considered a sep- 
arate source. Data on the number of partici- 
pants from each source came from a question- 
naire mailed to the student body president, 
the editor of the student newspaper, and the 
chairman of the sociology department of 
each of a selected sample of over 200 colleges 
and universities. The questionnaire asked 
for an estimate of the total number of parti- 
cipants from that state; the response rate 
was about 45 percent. Because estimates from 
some states varied substantially, the median 
of all estimates was chosen for each state. 
Population is for the year 1967. Distance and 
travel time came from the Rand McNally 
Road Atlas. Travel costs are assumed to be 
5.5¢ per person per mile based on operating 
costs for private automobiles.” The oppor- 
tunity cost of travel time is taken to be $1 
per hour.® To reflect differences in the com- 
position of the populations and differences 
in political attitudes among states, college 
student enrollment in the state as a percen- 
tage of population and the combined Nixon- 
Wallace 1968 presidential vote in the state 
as a percent of the total state vote were used 
in some of the regression estimates. 

The participation relationship was esti- 
mated in several functional forms with alter- 
native specifications of the exogenous vari- 
ables. All of the equations are double 
logarithmic regression equations (see Table 
1). An instrumental variable technique 


è Distance and travel time was from the largest city 
in the state, except for Florida, Tennessee, and North 
Carolina. For these states, geography and population 
distributions suggested that Tampa, Nashville, and 
Raleigh would be more appropriate points from which to 
measure distance. Also, the population of the adjoining 
Maryland and Virginia ccunties was allocated to the 
District of Columbia. 

7 The data on operating costs of automobiles is from 
Cost of Operating an Automobile. On the basis of sup- 
plemental data on the per person per mile rates of air, 
rail and charter bus travel, the 5.5¢ figure appears 
justified as a “best guess.” 

8 Participation and travel cost data by state are 
presented in the Appendix. 


analogous to two-stage least squares was 
used for estimation to avoid the asymptotic 
bias and inconsistency of ordinary least 
squares.’ 

In each of the equations the percentage of 
students in each state is positively related to 
the state participation rate. In equations C 
and D the coefficient for the state Nixon- 
Wallace vote percentage is negative, indi- 
cating an inverse relationship between the 
moderate and conservative political position 
and participation in the march. Equations 
A and C have the additive (M+T) measure 
for the travel (distance and time) variable, 
while equations B and D use the multiplica- 
tive form (M-T). 

All four equations are statistically signifi- 
cant, and all account for about 70 percent of 
the variation in the dependent variable. 
Because the additive form for the travel cost 
variable generates a lower demand function 
than the multiplicative form, it was chosen 
to estimate the demand function.” More- 
over, although both equations A and C pre- 
dict the number of marchers to be 316,900, 
equation A explains a higher percentage of 
the variation in the total number of marchers 
from each state than does equation C. 

Since the regression was estimated in the 
logs, the demand curve is asymptotic to the 
vertical axis. Thus, consumer surplus is un- 
defined. To obtain an estimate of consumer 
surplus, the demand curve above P, for each 
state was integrated from the actual number 
of state participants (OV; in Figure 1) to 
5 percent of the actual number of partici- 
pants (OV). Then the rectangular area 
OP*AV. was added for the percent of the 
participants not included in OV2—OV,. This 
procedure, therefore, excludes some portion 
of the full consumer surplus of the 5 percent 
of the participants of each state with the 


§ Since both the dependent and some independent 
variables are deflated by population, ordinary least 
squares estimation would violate one of the classical 
least square assumptions [E(X’U) must equal 0] and 
generate “least squares bias.” The instrumental vari- 
able technique adjusts for this effect and ensures 
asymptotic unbiasedness. 

10 Because the multiplicative form implies a convex 
trade off function between time and travel costs, it 
yields higher estimates of participation for each in- 
crease imassumed cost than does the additive form. 
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Taste 1—EMPIRICAL RESULTS or DEMAND ESTIMATION Moprr* 
Combined per- 
Dependent Variable: Students as centage of 
participants as a a percent state votes Travel cost Travel cost 
percentage of state of state for Nixon and variable variable 
population Constant population Wallace (additive) (multiplicative) R?/F 
Equation A —12.3493 4.1136 — —1.1459 — -68 
(— 2.4) (2.8) — (—7.0) — 34.4 
B —12.3797 4.1911 — — — .5255 .68 
(— 2.4) (2.9) * — — (—7.1) 35.5 
C —10.4355 2.9344 —1.9303 — .9034 — .70 
(— 2.1) (1.9) (—1.9) (—4.4) — 35.5 
D —11.2117 3.3809 —1.3429** — 4384 -69 
(— 2.2) (2.1) {(—1.2) — (—4.2) 24.3 











(Note: é-values appear in parenthesis below their respective coefficients.) 


* All variables in natural logs. 


** Marginally significant at about the 80 percent level. 


highest willingness to pay. The value in ex- 
change was determined by multiplying the 
number of participants (OV) predicted by 
regression equation B by the total travel 
cost (OPa) including imputed travel time 
costs and equals OP,-OVi. 

The total consumer surplus of the event 
was estimated by subtracting value in ex- 
change of each state from the total area 
under the demand curve of each state 
(OP*ABV,—OP,BV;) and aggregating over 
all of the states. This procedure yields 
an estimate of $10.1 million. Based on the 
5.5¢ per person per mile and $1 per hour 
opportunity cost, the value in exchange 
is $7.1 million." The total willingness to pay 
for participation in the event—the sum of 
consumer surplus and value in exchange—is 
$17.2 million, which is slightly more than 
$54 per marcher. 


TII. Conclusions 


Although we have estimated a participa- 
tion function, used it to generate a demand 


u While the coefficients of the explanatory variables 
are insensitive to time and travel cost values, the con- 
stant term of the estimated equation, and therefore 
the estimate of benefits, is sensitive to the values 
chosen, For example, if travel costs are taken to be 4¢ 
per person per mile, the estimate of the area under the 
demand curve is reduced from $17.2 million to $13.5 
million. We feel that an estimate of value in exchange 
of from $5 to $10 million and of consumer surplus of 
from $10 to $20 million is a valid interpretation of the 
data we have analyzed in this study. 


curve, and calculated the area under it, the 
question of interpretation remains. There 
are several possible interpretations. The logic 
of our technique tells us that we have esti- 
mated the aggregate willingness of the parti- 
cipants in the march to pay for the oppor- 
tunity to express their views in the context 
of that event. This statement, however, does 
not distinguish between the event per se and 
the sentiments which moved people to par- 
ticipate. Our data provide no empirical basis 
for making such a distinction. It should be 
emphasized that our estimates imply nothing 
regarding the benefits and costs experienced 
by nonparticipants because of the occurrence 
of the march. In the case of nonparticipating 
beneficiaries, the ‘‘free-rider” phenomenon 
may indicate the potentiality of substantial 
benefits. 

At one extreme the march could be viewed 
as a consumer good and participation in it 
the consequence of utility maximizing deci- 
sions no different from the decision to pur- 
chase a bottle of wine. Conventional welfare 
analysis would then lead us to conclude that 
the net benefit of the march was the con- 
sumer surplus ($10.1 million) less any exter- 
nal costs." This position, however, would 


2 The costs borne by others because of the November 
march have been estimated to be $1.8 million by 
Representative Gerald R. Ford of Michigan. This 
figure includes: $240,000 for private buildings that 
were damaged; $28,000 for government property 
damage, $473,776 for additional overtime for law en- 
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likely misrepresent the significance of the 
event and the motivations of the people who 
came to Washington for it. While many of 
the participants felt that their participation 
was enjoyable, if not rewarding and at times 
moving, it is unlikely that many would have 
come if all there was to it was the prospect of 
a walk, a few hours in the autumn chill, and 
a whiff of tear gas to cap the day. 

At the other extreme, participation in the 
event could be viewed purely as an act of 
political expression. Then the area under the 
demand curve (including value in exchange) 
would represent an intensity of political feel- 
ing or a willingness to commit resources to 
achieve a desired political end. In this light, 
participation involved the commitment of 
resources to an act of production with the 
desired output being a specific change in 
public policy." 

There are other possible interpretations. 

_For example, one could view this measure 
as an indication of untapped political capital 
that could be mined by candidates or organ- 
izations advocating particular policies. In 
this perspective, the $8 million debt of the 
National Democratic Party in 1970 is 
eclipsed by our $17.2 million estimate of 
willingness to pay. 

To summarize, we have presented an esti- 
mate of the revealed willingness to pay for 
the opportunity of participating in a particu- 
lar political demonstration and have sug- 
gested that this estimate is an indication of 
the intensity of feeling of participants toward 
the political issue. Our results illustrate a 
technique for evaluating the feelings of those 
people acting in a particular way on a parti- 
cular issue and clearly not the feelings of all 
people toward this issue. However, ex post 
analyses of the behavior of individuals to- 
ward political issues do have meaning as indi- 


forcement and clean-up personnel, and $963,088 to 
maintain troops and National Guardsmen in the city. 
No doubt there were other positive and negative con- 
sumption externalities. One respondent said, “Thanks 
for having it in Washington. Our campus was clean and 
quiet that weekend.” 

13 Some credence is given to this interpretation by 
both the feeling that after November 15th the mass 
demonstration as a tactic was dead and the observed 
outpouring of energy and time into more conventional 
modes of political activity after President Nixon’s 
announcement of the Cambodian invasion. 


cators of the intensity of political feeling, 
especially in the context of models of vote 
trading, coalitions, and advocacy. 


APPENDIX 

Average 
Round 

Median Trip Coste 

Number of (Time and 

State Marchers Distance) 
Alabama 200 $118.28 
Arkansas 85 166.17 
Connecticut 15,000 52.62 
Delaware 1,500 15.11 
Florida 1,700 147.78 
Georgia 250 96.46 
Tllinois 6,500 109.57 
Indiana 1,000 87.54 
Iowa 325 159.48 
Kentucky 375 99.90 
Louisiana 75 173.89 
Maine 500 83.14 
Maryland? 12,500 5.95 
Massachusetts 15,000 68.07 
Michigan 15,000 74.87 
Minnesota 1,000 173.01 
Mississippi 25 157.56 
Missouri 725 135.95 
New Hampshire 500 73.92 
New Jersey 5,000 32.76 
New York 50,000 35.09 
North Carolina 14,000 34.28 
Ohio 5,000 53.61 
Pennsylvania 26,250 20.96 
Rhode Island 1,500 62.33 
South Carolina 340 73.43 
Tennessee 950 110.51 
Texas 1,000 223.26 
Vermont 1,000 83.34 
Virginia’ 6,000 16.49 
West Virginia 700 59.22 
Wisconsin 6,750 122.86 
Metropolitan D.C. 103,000 1.12 

300,000 


2 This estimate is based on the use of 5.5¢ per person 
per mileas the travel costs and $1 per person per hour 
for the time costs implied by the travel. 

b Not suburban District of Columbia. 
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The Graduated Fair Return: Comment 


By C. ROBERT WIcHERS* 


Harvey Averch and Leland L. Johnson 
assert that rate-of-return regulation stimu- 
lates excessive use of capital so that the regu- 
lated firm produces inefficiently. To keep 
capital expansion down, Alvin K. Klevor- 
ick has suggested making the permitted rate 
of return a decreasing function of capital. 
That way the firm cannot increase its use of 
capital without bringing down the regulatory 
ceiling and thus punishing itself. The purpose 
of this note is to show that Klevorick’s analy- 
sis contains a flaw which makes the gradu- 
ated fair return proposal inoperative. 

The main assumptions of the Averch- 
Johnson model are: a firm maximizes profit, 
operates under completely stationary condi- 
tions, employs two inputs K (capital) and 
L (labor) for which it pays fixed prices. 
Furthermore, the firm produces one product 
and sells it at a price which depends on out- 
put; output is zero when either K or L is 
zero. 

Let R, r, and w represent revenue, cost of 
capital and the cost of labor, respectively. 
Profit is then R—rK—wL, and the rate of 


return on capital is (R—wL)/K. The regula- 


tory agency determines the greatest value, 
So Which this magnitude may have: R-wL 
<soK. Profit is maximized subject to this 
constraint.! For the sake of simplicity, we 
assume that a maximum exists and is unique 
and that so is neither so small as to make 
profits vanish (that is, we assume so>7r) nor 
so large as to render the constraint inactive. 

Let Rx, Ry abbreviate dR/OK, ðR/ðL. 
We differentiate the Lagrangean expression 


(1) (R-—1rK — wl) — A(R — sK — wL) 


* Assistant professor of economics, State University 
of New York at Stony Brook. 

1 Several of these assumptions can be relaxed without 
affecting the conclusion drawn by Averch and Johnson. 
For instance, the number of products may be arbi- 
trarily large; so may be the number of inputs. Simi- 
larly, depreciation (which the form of the constraint 
shows to be zero) nay have a positive value. 
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and set the derivatives equal to zero: 


(2) (Re — 7) — (Rx — s) = 0 
G) (Rp-w) —X(Ri— wv) =0 
(4) R— 5K — wl =0 


If (Ko, Lo, Ao) is the solution to this system, 
then Ko, Lo are the inputs which maximize 
profit (subject to the assumedly active con- 
straint). It can be shown that 0<A)<1, and 
Averch and Johnson use this to prove that 
Rx is less than r. Since Rr=w, by (3), the 
firm operates inefficiently: Rx/Rz does not 
equal z/w. In fact, it is less than 7/w. 
Averch and Johnson also assert that capital 
input expands when regulatory control is im- 
posed. This was later proved by Akira Takay- 
ama who through differentiation of (4) 
showed that dKo/dso is negative. 

Klevorick proposes making the permitted 
rate of return a function of capital, s=s(K) 
instead of s=5so. Moreover, s’=ds/dK must 
be negative at Kx, the amount of capital 
employed under this regulatory scheme. 
Intuitively one expects Ky to be less than 
K: the firm will be less eager to expand its 
capital when by doing so it turns on the 
regulatory screws. On the other hand, 
Takayama’s proof that a lower value of sọ 
induces the use of more capital seems to sug- 
gest, intuitively again, that the opposite will 
occur. In that case, the process would feed 
on itself and the amount of capital employed 
would soon increase beyond all bounds. The 
mathematics will have to settle whether 
Klevorick’s proposal mitigates or reinforces 
capital expansion (or does neither). 

When so is replaced by s(K), equations 
(2), (3), and (4) become 


(2') (Re — 7) — Rx — s — Ks’) =0 
(3/) (Re — w) — (Rr — w) = 0 
(4’) R-—sK—wL=0 


We asSume that this system has exactly one 
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solution (Kx, Lx, Ms) and that 0<A\,<1. In 
fact, for the purpose of this note it is suffi- 
cient to have \x~1, so that assuming the 
existence of exactly one solution is enough, 
see (3’).? Clearly, the values of Kx, L+, and 
`x depend on the shape of s(K), and straight- 
forward comparison of Ky, Ly with Ko, Lo is 
not necessarily meaningful. To make it 
meaningful Klevorick proposes choosing 
s(K) so that 


(5) 5(Kx) = so 
and 
(6) Ak = Ao 


What do these conditions imply? 

Dividing both sides of (3) and (3’) by the 
assumedly nonzero number (1—’) shows 
that 


(7) Rz = Ww 


2 If Ax= 1, the amount Kx of capital is determined by 
the shape of the function s(K) chosen by the regulator, 
Therefore, Klevorick argues, \+>1 must be assumed if 
we are intent upon examining the behavior of the firm. 
But this is insufficient reason: Ky is determined not 
solely by the shape of s(K) but also by the supposed 
profit maximization. 


at (Ko, Lo) as well as at (Ks, Lx). Appar- 
ently, Ky and Lo are determined by (4) and 
(7) while K and Ly are determined by (4’) 
and (7). Setting s(Ky) = so to satisfy the first 
condition makes the distinction between 
(4) and (4’) disappear. It follows that 
K= Kx and Lo= Lx: regulation according to 
Klevorick’s proposal has the same effect as 
regulation with a constant rate-of-return 
ceiling. Furthermore, this conclusion does 
not involve Ax, suggesting possible inconsis- 
tency of conditions (5) and (6). Indeed, 
satisfaction of both s(Kx)=s9 and Ax=)o 
implies that s'(K+)=0, as can be seen from 
(2’); but s’ is assumed to be negative at 
K = Ky. 
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The Graduated Fair Return: A Further Comment 


By Arvin K. KiEvorick* 


C. Robert Wichers has brought to light an 
important shortcoming in my original analy- 
sis of the graduated fair return proposal. Iam 
indebted to him for his careful reading of my 
paper and for making the discovery he has. 
The essence of my proposal was that regula- 
tion could be improved if the fair rate of 
return s were converted from a constant so 
into a decreasing function of capital s=s(K), 
with s’(K) <0. In attempting to prove that 
this modification of regulatory procedures 
would decrease the input inefficiency noted 
by Harvey Averch and Leland L. Johnson, 
namely, the divergence betweén the margi- 
nal rate of substitution (MRS) of capital for 
labor and the factor-cost ratio, the com- 
parison I drew between the constant and 
graduated fair return methods of regulation 
was invalid., 

This comparison! required that: (i) the 
value of the graduated fair return at the 
firm’s optimal position (K+, Lx) be equal to 
the value of the constant fair rate of return, 
that is, s(K») = so; and (ii) the shadow price 
for the constant fair rate constraint be equal 
to the shadow price for the graduated return 
constraint, that is X=. As Wichers argues, 
the first requirement can be met only if the 
graduated fair return schedule is constructed 
so that sọ equals s(Ko), where Ko is the opti- 
mal capital stock in the constant fair return 
model. But, then, the optimal K, L pair for 
the graduated fair return problem will be 
identical with the optimal pair for the con- 
stant fair return problem, and a graduated 
fair return causes no change in input eff- 
ciency. Imposing requirement (ii) above en- 
genders a further inconsistency. For, as 
Wichers notes, one cannot simultaneously 
require s(Ks) =59, \*=Xo and have any de- 
gree of graduation at the optimum (that is, 
have s’ (K=) #0). 

In light of Wichers’ arguments and after 

* Associate ptofessor of economics, Yale University. 


1 The notation adopted throughout this paper is that 
of Wichers. s 


' (2) 
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further consideration, I no longer believe that 
a persuasive case can be made for either of 
the two conditions my 1966 paper asserted 
were necessary for a meaningful comparison 
of the alternative regulatory schemes. When 
one rejects these conditions for a comparison, 
there remains, however, an open question. 
Namely, suppose a fair rate of return regu- 
latory constraint is in effect with the fair 
rate at the constant level s9. Assume, then, 
that this constraint is replaced with one in 
which the fair rate varies with the amount of 
capital input. What effect, if any, would this 
change have on the gap between the MRS 
and the ratio of factor costs? 

To answer this question, recall that with a 
fair rate of return which depends on the capi- 
tal used, the firm’s optimal position is, fol- 
lowing Wichers’ notation, described by (1)- 
(3): l 


(1) (Re = 9) —\(Re — s(K) — Ks'(K)) = 0 
(Ri — w) — A(R, — w) = 0 


(3) R-—wLl— s(K)K =0 
For the case where the constraint (3) is ef- 
fective and the marginal return to capital 
always exceeds the market cost of capital, 
one obtains’ 


Rg r 
— 4j 
Rr w 


Rg <r < s(K) + Ks'(K) 


Measuring input inefficiency by the diver- 
gence between Rg/Rz (which equals 0L/dK, 
the MRS of capital for labor) and r/w, it is 
clear that since r and w are constant, to re- 
duce this inefficiency it is necessary to in- 
crease Rg/Rz. From (2), though, it follows 
that 


(2) 


no matter how s(K) is set so long as \#1. 
Thus,°to reduce the gap between the marginal 


0<A <1, 
(4) 


R= w 
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rate of substitution and the factor-cost ratio an 
increase in Rx is required. 

Taking the simplest case, suppose the rate 
of change of the fair return depends on 
only one parameter, a. When a=0, there is 
no graduation of the rate of'return; and as a 
increases, the fair rate and the speed of 
graduation at a given capital input increases. 
Let the fair rate of return for any level of 
capital input be given by the function 





(5) s(K) = 5 +f(K, a) 
of 
baie eo f(K, 0) =0 
with . 
(0, a) =0 fra = of 
Í i i e aR 


The conditions on fe, fKa, and f(K, 0) for- 
malize the definition of a, while the fact that 
f{(O, «) =0 means that the fair rate of return 
on the first unit of capital is 5. If there is no 
graduation, i.e., a=0, s(K) is constant at 5. 
If fx>0, then the fair rate is graduated up- 
ward so that each additional unit of capital 
brings a higher average rate of return for 
capital, while if fe <0, the fair rate is gradu- 
ated downward, as I originally argued it 
should be. 

To investigate what proper construction 
of this s(K) function can accomplish, note 
first that (2’) and (3) form a subsystem de- 
termining the optimal values of K and L.? 
Hence, to determine the (differential) changes 
in K and L that result from differential 
changes in § and a, the policy parameters of 
this s(K) function, use equation (5) to dif- 
ferentiate (2) and (3) totally with respect to 
§ and a. The differential change in Rx then 
follows simply from the fact that dRx 
= RggdK + Real, where Rgg=8@R/ðK? 
and Rer=@R/dKOL. Proceeding through 
the algebra, one obtains 


2 
RgeReL — R 
dRx -( KEREL =) 
Rix 
K(d5 + fada) 
(Rre — 5 — f — JKK) 


2 Equation (1) then determines the optimal value of 
A. Wichers uses this same observation with régard to 


(6) 





Assuming R(K, L) is concave in K and L, 
the first fraction is negative. From (4), 
Rxe—s(K)—s'(K)K <0, and for s(K) as de- 
fined in (5) this means Rg—5—f—fgK <0. 
Combining these two pieces of information, 
we have: 


Re r 
(1) signd (= — z) = sign dRg = 
L w 


sign (d5+- feda) 


Any combination of changes in the fair rate 
of return schedule for which di+f,da is 
positive will reduce the (algebraic) gap be- 
tween the MRS and the factor-cost ratio. 
For example, beginning with a constant fair 
rate of return 5, to reduce input inefficiency 
as measured by Rg/RL—r/w, one could? 
a) leave § unchanged and graduate upward; 
or b) with proper choices of d5 and da, de- 
crease § and graduate upward even more 
rapidly; or c) increase 5 and graduate the 
fair return downward. 

But equation (7) also indicates a much 
simpler way of reducing input inefficiency as 
measured by Rx/Rr—r1r/w. If one begins 
with a constant fair rate of return 5, a re- 
duction in the gap between the MRS and 
the factor-cost ratio can be achieved by 
setting da=0 and ds>0: simply increase the 
level of the constant fair rate of return. This 
observation makes clear exactly what grad- 
uation of the fair rate of return can and can- 
not accomplish. Specifically, graduation of 
the fair rate of return is a perfect substitute 
—nothing more, nothing less—for shifting 
the level of a constant fair rate in order to 
reduce input inefficiency as measured by the 
gap between the marginal rate of substitu- 
tion between factors and the factor-cost 
ratio. 

While it is to be hoped that Wichers’ 
paper and the present one have helped to 
clarify the issues surrounding graduated fair 
return regulation, one important issue has 
gone unmentioned thus far. The entire dis- 
cussion has focused on the effect of regula- 
tion on the input quantities chosen by the 





subsystem (4) and (7) and subsystem (4’) and (7) in his 
paper. 
3 Recall that fa=df/de is positive By definition (5). 
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regulated firm. In this, the present discussion 
has followed the pattern of much of the theo- 
retical literature which developed from the 


originál Averch-Johnson paper. With few ` 


exceptions, notably, Alfred E. Kahn’s com- 
ment on the graduated fair return proposal, 
these papers elevate input efficiency from 
the status of a means to an end.to the status 
of an end in itself. Any meaningful attempt 
to select a level at which a constant fair rate 
of return, or a schedule of fair rates, should 
be set must, however, recognize that input 
efficiency is but a means to an end and must 
confront the trade off made explicit by 
Kahn. 

Specifically, suppose with Kahn that as 
the fair rate of return decreases, the output 
of the regulated firm increases.4 Then reduc- 
tions in the gap between the marginal rate of 
substitution and the factor-cost ratio that 
are achieved ‘by raising the fair rate of re- 
turn, or by substituting a properly graduated 
fair return for a constant one, will only come 
at the cost of a reduction in output. The 
social welfare gain resulting from DENN 


4 This will be the case so long as capital i is not a re- 
gressive input. 


input efficiency must be weighed against the 
social welfare loss resulting from the output 
restriction. Only an analysis which takes 
explicit account of both of these effects can 
hope to help regulators in choosing the cor- 
rect level (or schedule) for the fair rate of 
return. 
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5I have attempted to pursue such an investigation in 
my Bell Journal article. Eytan Sheshinski takes a simi- 
lar approach to the problem of optimal regulatory con- 
trol. 


Mass Balance, General Equilibrium, and 


Environmental Externalities 


By Rocer G. Nott AND JoHN TRIJONIS* 


Recently Robert V. Ayres and Allen V. 
Kneese developed a model for examining the 
externalities associated with the deposition 
of residuals from production and consump- 
tion processes. The main point of their paper, 
that a general equilibrium analysis is re- 
quired if the secondary effects of pollution 
and pollution abatement strategies are to 
be given proper consideration, is incontest- 
able (although in certain specific instances 
the importance of secondary effects may not 
be great enough to be worth examining). 
Nevertheless, the Ayres-Kneese model set 
forth to demonstrate this proposition has 
several shortcomings, some of which lead 
the authors to neglect certain important 
environmental problems and avenues for 
abating pollution, and others of which lead 
to erroneous conclusions about the nature of 
the pollution problem. 

Ayres and Kneese present two related 
analytical devices for analyzing the produc- 
tion of pollutants and the diseconomies of 
pollution: the “mass balance” concept and 
the Walras-Cassel general equilibrium model, 
both of which assume linear relationships 
among inputs and outputs. Ayres and Kneese 
recognize the limitations of their linearity 
assumption about production functions; by 
disallowing factor substitution, they afford 
no opportunity for producing a given com- 
modity by using fewer natural resources and 
more services of men and machines.! They 


* Roger G. Noll is Senior Fellow, Brookings Institu- 
tion and associate professor, California Institute of Tech- 
nology (on leave). John Trijonis is a graduate student 
in environmental engineering science, California Insti- 
tute of Technology. We are grateful for useful com- 
ments on an earlier draft by Henry Aaron, Ralph 
d’Arge, Burton Klein, and Allen Kneese. The costs of 
preparing the manuscript were financed by the Ford 
Foundation through Brookings Studies in the Regula- 
tion of Economic Activity. The views expressed in this 
paper are not intended to represent the views, of the 
trustees, officers, or staff of the Brookings Institution. 
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are also aware of one limitation of static 
equilibrium analysis; no possibility exists for 
examining mechanisms to induce improve- 
ments in the efficiency of production pro- 
cesses through technological changes which 
reduce natural resource requirements (such 
as by improving the degree of completeness 
of combustion in an automobile engine), 
although new techniques, once known, can 
be added to the set of permissible production 
functions incorporated into the static equi- 
librium model. But the limitations of the 
Ayres-Kneese approach go far beyond the 
implications with respect to production. In 
particular, the assumption that inputs, out- 
puts, pollution, and consumer satisfaction 
bear a consistent relation to physical mass 
is, in several important instances, misleading. 
Our primary purpose is to show several mod- 
ifications to the Ayres-Kneese model that 
make the model more representative of the 
real problems associated with pollution and 
more useful for planning pollution abate- 
ment. 
J. Mass Balance 


The mass balance concept as applied to 
pollution originated in the analysis of partic- 
ular disposal mediums, especially water, 
and in the study of particular pollutants. In 
water system analysis, mass balance refers 
to the simple concept that the mass of salts, 
nutrients, pollutants, etc., added to a water 
system must equal the mass which leaves 


1 Ayres and Kneese do miss one very important 
consequence of this assumption; the impossibility of 
using their model to test the value of flexible tech- 
nologies for dealing with pollution through time. Fol- 
lowing George Stigler’s ideas about “adaptability” in 
production processes, some built-in flexibility as a 
contingency against future environmental problems 
might be worth the cost. For example, automobile 
engines capable of using several different kinds of fuel 
would, at some cost, permit policy to he readily adapted 
to changing characteristics of the air pollution problem. 
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(at a purification plant, by deposition in the 
ocean, etc.). In the analysis of a particular 
pollutant, mass balance analysis is the pro- 
cess of tracing a given mass of that pollutant 
as it proceeds through the environment. For 
instance, lead pollution may be analyzed by 
identifying the sources of lead and then 
following the mass emitted by these sources 
as it is transported through the environment. 
Again, the mass of lead remains the same 
throughout. 

Ayres and Kneese extend the mass bal- 
ance concept to the analysis of all pollutants 
and relate pollution to the inputs of mass 
into the production process. Let My be the 
mass flow from nature of inputs to produc- 
tion and consumption processes, Mz be the 
mass flow of residuals from production and 
consumption back to the natural environ- 
ment, Mp be the mass of pollutants creating 
external diseconomies, and M4 be the mass 
accumulated through net capital formation. 
Since mass must be conserved, Mr=Mpr 
+M.4. The crux of the pollution externalities 
problem is how the residuals relate to pol- 
lutants. Obviously, the mass of residuals is 
not equal to the mass of pollutants since 
most residuals (diatomic oxygen, for exam- 
ple), have no deleterious environmental ef- 
fect. Ayres and Kneese assume that nature 
has a given assimilative ability for wastes, 
Mo, and that pollution is the residual mass 
that exceeds it. Further, they assume that 
the excess of residual mass above Mo is the 
basic measure of the level of pollution: 


... technological means for processing 
or purifying one or another type of 
waste discharge do not destroy the re- 
siduals but only alter their form. Thus, 
given the level, patterns, and tech- 
nology of production and consumption, 
recycle of materials into productive uses 
or discharge into an alternative medium 
are the only general options for pro- 


2 Ayres and Kneese neglect elemental oxygen deposi- 
tion in the atmosphere, which in their model would make 
Mi>Mr+Ma, although they explicitly include ele- 
mental oxygen as an input. To be strictly correct, O2 
given off in production processes is as much a residual 
as its pollutant brother, Os (ozone). Ayres and Kneese 
also neglect a number of environmental problems un- 
related to mass flow such as thermal pollution, radio- 
activity (nuclear reactions do not conserve mass), and 
visual ugliness or aesthetic pollution. 


tecting a particular environmental 
medium such as water. [p. 283] 


Two refinements of these assumptions 
should be made. First, Mp, Mr, and My 
should be vector-valued quantities, the com- 
ponents of which are specific residuals and 
pollutants. Through the vector approach one 
can account for the fact that nature has 
varying assimilative capacities for different 
residuals. Some residuals, such as Os or H20 
given off in production processes, have very 
large natural assimilative capacities or very 
low disutility, and therefore cause no signifi- 
cant pollution. Contrary to the quotation 
above, a third alternative to protecting a 
given environmental medium is to change the 
form, but not necessarily the mass, of resid- 
uals. 

Second, if one uses the vector approach, 
mass is not the most useful measure of the 
vector components. In most instances the 
number of molecules of a pollutant is the 
most relevant measure of pollution, since the 
damage caused by pollution is usually 
through a chemical reaction. For example, 
the corrosive power of oxidants is not gen- 
erally related to the atomic weight of the 
molecules. Thus, knowing that the atmo- 
sphere contains X parts per million strong 
oxidants is more useful than knowing it con- 
tains Y tons, especially if one is not told the 
specific proportions of Y due to each oxidiz- 
ing pollutant. An even more useful measure 
than parts per million would include the 
reactivity of molecules. This suggests a use- 
ful, intermediate degree of aggregation be- 
tween the vector of specific residuals and the 
mass of pollutants which would be a vector 
of pollution intensity by types of pollutant. 
For example, the amount of each oxidant 
could be weighted by its reactivity to form a 
weighted sum for measuring the level of 
“oxidant pollution.” 

Still another factor must be considered if 
residual measurements are to be connected 
to measures of pollutants. The elements of 
the vector of residuals often interact to form 
a new pollutant or to alter natural residual 
absorption capacity. For instance, assimila- 
tive capacity for one residual will in general 
depend on the mass flow of other residuals. 
Furthermore, the damage due to a particular 
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pollutant will depend on the mass flow of 
other pollutants. These concepts are illus- 
trated in the Los Angeles smog problem. The 
pollutants in photochemical smog are inter- 
dependent in that they react chemically with 
one another. Los Angeles may have a high 
assimilative capacity for hydrocarbon emis- 
sions as long as emissions of oxides of nitro- 
gen are small; however, an increase in oxides 
of nitrogen brings about chemical reactions 
which produce irritating aldehydes and oxi- 
dants. Thus, both the tolerance level for 
hydrocarbons and the damage associated 
with their emission are affected by the level 
of nitrogen oxides, and vice versa. One way 
of incorporating this phenomenon into a gen- 
eral equilibrium model is to separate resid- 
uals from pollutants by adding a new set of 
equations that represent transformation of 
the residual vector into a vector of pollu- 
tants. Some of these equations would be 
chemical formulas, others would be identities 
representing residuals that are also pollu- 
tants. Some of the independent variables in 
these equations would be natural conditions 
which affect the type of pollutant produced 
by a residual. 

Because of its increased generality, the 
above analysis admits a wider scope in the 
search for methods of abating pollution than 
decreasing the total mass of residuals through 
recycling or increasing total assimilative ca- 
pacity through public investment. The recog- 
nition of the interdependencies among resid- 
uals opens up the alternative of exploiting 
these relations to find more effective meth- 
ods of dealing with pollution. One general 
principle following from this is that society 
should put effort into controlling pollutants 
that tend to decrease the assimilative capac- 
ity and increase the disutility of other resid- 
uals. These new alternatives will not neces- 
sarily reduce the mass of residuals, and so 
they are possible pollution abatement strat- 
egies that are excluded by an approach that 
assumes mass to be the relevant measure of 
pollution. 


Ii. General Equilibrium 


The second theoretical tool developed by 
Ayres and Kneese is an extension of the 
Walras-Cassel model to keep track of the 


mass flow of all materials in a manner con- 
sistent with the concept of mass balance. The 
end product of their model is the set, {F}, 
of final demands, measured in units of mags. 
The mass of the final demands is assumed to 
be the measure of consumer services. That 
is, consumer services are implicitly taken to 
be determined by the mass of consumer goods 
through a fixed functional relationship; the 
arguments of individual utility functions are 
masses of goods. Technology being fixed, the 
set {F } is related to mass inputs through 
production functions of the form: 


Y; = fitu... jy eee PLs 
(1) firs Fj a 
i= 1,..., N 


where 7; equals mass-flow input of the jth re- 
source ( >>37;= My) and s, equals the services 
from the kth productive factor. If C is con- 
sumer satisfaction, and if there is no possi- 
bility of substitution among the 7’s and the 
s’s, then C=C(r;), a fixed functional relation 
—in the Walras-Cassel model, a fixed coefii- 
cient, linear relation—between consumer 
satisfaction and the mass of resources used. 

Once one assumes a fixed relation between 
the level of pollution and residual mass and 
another fixed relation between consumer ser- 
vices and mass inputs, one has a fixed rela- 
tion between consumer services and pollu- 
tion. In this situation pollution can be re- 
duced while maintaining full employment of 
resources in only three ways. First, “. .. the 
assimilative capacity of environmental me- 
dia can sometimes be altered” (p. 295), i.e., 
Moe can be increased. Thus Ayres and Kneese 
recommend “. . . the planning and execution 
of investments with public goods aspects” 
(p. 295), such as river flow augmentation. 
Second, the mix of total output can be 
altered by shifting consumer demand to 
goods and services requiring less mass. Pre- 
sumably-this would occur if environmental 
damage shadow prices were actually 
charged.’ Third, pollution can be abated by 
recycling the residual mass back into the 
economy. In this way, the actual residual 
mass deposited in the environment can be 
reduced and Mp decreased. 


Sty 00 Shy ee ey SP) 


3 As A. O. Converse observes, charging for environ- 
mental damage would also lead to the use of less pollut- 
ing production technologies, 
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The connection between consumer services 
and mass flow assumed by Ayres and Kneese 
not only implies a fixed “consumption tech- 
nology,” but also implies a one-to-one corre- 
spondence between ccnsumer goods and the 
goods characteristics that are the arguments 
of individual utility functions and hence the 
basis for consumer demand. The assumption 
eliminates from consideration the promising 
alternative to be inferred from Kelvin Lan- 
caster’s important contribution to the theory 
of consumer choice that the relationship be- 
tween mass flow and consumer services is 
not fixed. If the mix of goods providing a 
given characteristic is allowed to change, it 
becomes possible to cecrease the mass flow 
for a given level of consumer satisfaction. 
For example, public transportation systems 
may be able to provide the same service for 
a lower mass of inputs compared with private 
automobiles. Or newspapers may be broad- 
cast over cable television systems instead of 
printed on paper. In general this illustration 
has important policy overtones, for adopting 
different techniques or inventing new tech- 
nologies to change the coefficients in the 
mass flow-consumer services relationship 
may be easier than accommodating the 
economy to extensive recycling. At least, 
such an alternative should not be disre- 
garded. Just as changing production tech- 
nology is incorporated into the Walras-Cassel 
model by adding alternative production 
functions for each: good, so should new or 
existing alternatives in the technology of 
consumption be incorporated by- adding 
equations to the model representing the rela- 
tionships between gcods and goods char- 
acteristics actually demanded. 

The extended Wairas-Cassel model in- 
cludes a new set of “resources” which pro- 
vide undesired inputs to the production of 
the final demands. Ayres and Kneese iden- 
tify these resources as the pollutants, and 
associate a negative price with each. The key 
relations defining the role of these resources 
are a production function: 

(2) re Se Olona: k=1,...,5S 
where 7% is the th undesirable resource and 
Y; is the tth final good, and a forced con- 


sumption function: 
U N u 
(3) m=} WY; k=1,...,5 
j=l. y 


where by is the amount of resource 7; enter- 
ing, directly or indirectly (and undesirably), 
into the production of Y; The Walras- 


` Cassel model is then solved for a set of prices 


which is consistent with the final demands 
and the resource availabilities. Ayres and 
Kneese assert, in their formulation, that the 
extended Walras-Cassel model is useful for 
calculating the prices associated with the 
undesired inputs, and that these prices will 
be negative. Unfortunately, equation (3) 
will not produce this result. The problem is 
that nowhere in the Ayres-Kneese model 
does pollution generate costs, either as dis- 
utility to consumers or additional resource 
requirements to producers. Whether a joint 


-product will have a positive, zero, or negative 


price depends upon the level of output (from 
(2)), its usefulness as an input (from (3)), 
its usefulness as a final demand, and the 
resource costs of offsetting its effects or 
disposing of it. The last two features are 
excluded from the Ayres-Kneese model; to 
include them requires several alterations. 
First, some “final demands” are for the 
absence of pollution: air free of eye irritants 
and permitting visibility, water pure enough 
for fish to survive and people to swim, etc. 
These final demands are often discontinuous 
functions of the level of pollution, acting as 
a, demand for a constraint on pollutants. 
Corresponding to the preceding examples, 
marginal reductions in pollutants in a badly 
polluted river do not make it marginally less 
unsuitable for swimming or fishing, nor is the 
limitation on the level of pollution required 
for eye irritation to be avoided proportional 
to the amount of seeing (i.e., population) 4 
If pollution, abatement can be included in 
the list of final demands, the Walras-Cassel 
model can reflect an important characteristic 
of the actual pollution problem: competing 
final demands are sometimes mutually in- 


4 By similar argument, these are not demands for 
incremental units of a common property resource, but 
that the*whole resource, regardless of other uses, have 
certain minimal physical properties. 
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consistent. For example, a river cannot be 
used as both an open sewer and a public 
recreational resource; no marginal adjust- 
ments of benefits and costs of recreation and 
sewage transportation are possible once 
pollution has exceeded a certain level far 
below the maximum transport capacity of 
the river. The mathematical programming 
approach to general equilibrium solution 
(maximizing gross national output) can be 
used in these cases to estimate the cost of 
obeying an antipollution constraint, or 
conversely of polluting sufficiently heavily to 
preclude recreational uses. 

The second necessary alteration of the 
Ayes-Kneese general equilibrium model 
arises from the fact that equation (3) does 
not adequately represent the way in. which 
pollutants affect production processes, for 
its form is identical to equations expressing 
production resource requirements. In fact, 
Ayres and Kneese have extended the Walras- 
Cassel model to include joint products, in 
general, not undesirable inputs specifically. 
Equation (3) is identical in form to the 
resource requirement equations, and also to 
a linear version of the production functions 
for residuals, (2). 

That undesirable resources can have 
positive prices in the Ayres-Kneese model is 
easy to demonstrate. The equation (3) can 
be interpreted to mean: “If Y, is the final 
demand for potablewater, the total amount of 
pollutant k in water for drinking, r7;, must be 
Din»? Suppose that for a set of final de- 
mands {Y°} the equation (3) will hold. 
Suppose we wish to determine the effect of 
moving to a new set of final demands, {Y"}, 
in which Y= F? except for i=w, in which 
case Y¥,= V2,+dyy. Since the production of 
Y,, does not produce undesirable resource 
rg, this new final demand cannot be met— 
pollutant r% is a “scarce” resource, unable to 
meet the “demand” (3), and its price will 
therefore be positive. 

The difficulty, of course, is that the coeffi- 
cient by is not constant, but depends upon 
the level of pollution and, because of (2), on 
the level and mix of final demand. - 

Pollutants should enter a general equilib- 
rium model as factors generating additional 


resource and service requirements in produc- 
tion. Thus the equations representing re- 
source and service use in production might 
appear as: 


(4) ij = 2 (os + 2 bear) Y: 


j=1,...,M;M=L+P 


where ¢; is the use of factor f, bij, is the addi- 
tional amount of factor 7 needed to produce a 
unit of final good 7 if pollutant k increases by 
one unit, and 7% is the level of pollution of 
pollutant k. Equation (4) easily permits in- 
clusion of pollution abatement as final 
demand. The Y; refers to the degree of final 
purity desired, and the term in brackets the 
resource requirement for achieving abate- 
ment (as a function of initial pollution). 

If the extended Walras-Cassel model is 
amended by including equation (4) as repre- 
sentative of the resource requirements equa- 
tions, the market equilibrium equations 
must also be altered: 


Pi = Ev(os+ E bint) 
j k 
i=1,...,N 


or, if the creator of pollution is to pay, 
(5%) Pi = Vaut D Vidi 
j k 


a=1,...,M 


where Pa, V;, and Vý are the prices of final 
good 7, desirable resource J, and undesirable 
resource k, and dj, is the output of pollutant 
k resulting from the production of a unit of 
final good 7. To make pollution damage equal 
to revenues, a final “market equilibrium” 
expression is needed: 


Vi = ED v.( Etar) 
k=1,...,8 


5 Two points about equation (4) should be noted. 
First, bax is the product of two terms: the fraction of 
pollutant & affecting the production of final good i and 
the additional amount of resource j required in the 
production of 7 if the production of good 7 is subjected 
to one more unit of pollutant k. Second, the #’s in (4) 
include the resources 7 and services s that appear in 
equation (1).. ° 


(5) 


(6) 
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Equations (4), (5), and (6) are non-linear, 
so that investigating mathematical condi- 
tions for equilibrium is more difficult than in 
the Ayres-Kneese model. Unfortunately, 
equations (4) and (6) cannot be made linear 
without extremely heavy losses in the use- 
fulness in the model. To make (4) and (6) 
linear requires one of two assumptions: (1) 
the costs of a given level of pollution are 
independent of the size and mix of final 
demand,° or (2) the costs of pollution abate- 
ment are unrelated to the level of pollution. 


III. Conclusions 


The preceding sections contain several 
proposals for generalizing the Ayres-Kneese 
model to make it more realistic and more 
applicable to pollution policy. Ayres and 
Kneese developed their model with policy 
applications in view; they hope to see a 
general equilibrium approach used for pro- 
jecting residual deposition and for evaluating 
alternative control techniques. Before these 
aspirations become realities, a number of 
tough theoretical and empirical problems 
must be solved. This paper has suggested 
four important extensions not found ex- 
plicitly in the Ayres-Kneese model: 1) sepa- 
rating “residuals” from “pollutants” and 
inclusion of the complex relations between 
the two categories (much of which is lost 
through the mass balance approach that 
neglects differences in the seriousness of dif- 
ferent types of pollutants and that ignores 


€ Recently Wassily Leontief has incorporated en- 
vironmental pollutants into his input-output model by 
making this assumption. Leontief’s model includes the 
production functions for direct pollution abatement, 
but does not permit pollutants to alter resource re- 
quirements in the production of other goods. 


interactions among residuals and pollutants) ; 
2) including pollution abatement as a final 
demand, sometimes in the form of a collec- 
tive good and as a constraint on the produc- 
tion system; 3) freeing the fixed relationship 
between goods and consumer services by 
recognizing that in consumption, like pro- 
duction, opportunities exist for switching to 
different methods of producing goods charac- 
teristics; and 4) correcting the equation rep- 
resenting the effect of pollution on produc- 
tion to avoid the necessity for pollution as an 
input that is implicit in the Ayres-Kneese 
model. While accounting for all of these 
realities necessarily complicates the general 
equilibrium model, such complexities are 
necessary if the model is to be relevant to 
pollution abatement planning. 
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Externalities as Commodities 


By ROBERT A. MEYER, JR.* 


The development of general equilibrium 
theory has proceeded with a wide variety of 
alternative sets of assumptions, but with at 
least one particular assumption common to 
all—the absence of externalities on both the 
production and consumption sides of eco- 
nomic activity. A. C. Pigou in The Econom- 
ics of Welfare pointed out the now well- 
known inefficiency which may emerge as the 
result of a perfectly competitive market en- 
vironment in the presence of externalities. 
The birth of a new conscience with respect to 
environmental problems, particularly those 
related to economic activity, has led to a new 
interest in a well-known proposal for han- 
dling externalities—taxes and subsidies. In 
a recent article in this Review, F. Trenery 
Dolbear, Jr. provided a geometric argument 
which led him to conclude that the “.. 
analysis suggests that a per unit tax... 
which has the twin objectives of keeping 
[an individual] on his starting point indiffer- 
ence curve and attaining a Pareto optimum 
is not, in general, possible” (p. 98). 

This paper constructs a general equilib- 
rium model with externalities in non-linear 
programming terms, and it provides suffi- 
cient conditions for existence of a solution. 
Traditional general equilibrium models may 
be interpreted as a special case. The center 
of interest is the economic interpretation of 
the dual solution which yields the well-known 
interpretation of the Lagrange multipliers as 
prices for commodities, moreover, it provides 
a set of variables associated with “externality 
technologies” which may be interpreted as 
taxes and subsidies. The result obtained may 
be taken as further evidence of the fact that 
it is the non-convexities, not the externalities 
per se, that raise difficulties. 


* Assistant professor of economics, Purdue Uni- 
versity. I would like to express my appreciation for the 
helpful comments of Charles R. Plott, Andrew B. 
Whinston, and James C. Moore as well as a referee and 
Martin Ringo, whose suggestions measurably improved 
the exposition. 
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The particular class of admissible tax- 
subsidy schemes which has received frequent 
attention from economists is the one in which 
the tax or subsidy is a constant amount per 
unit. A tax-subsidy scheme of this type will 
be referred to as a Pigouvian style tax- 
subsidy scheme. For questions dealing with 
externalities, this means that the set of 
admissible pricing schemes is of the same 
type as the set of admissible commodity 
price schemes that is employed in general 
equilibrium analyses where one rules out the 
admissibility of prices which vary over infra- 
marginal units. This similarity may be ex- 
ploited more fully by treating externalities as 
additional commodities and then establish- 
ing the existence of “prices” associated with 
them in an extended commodity space. 

The negative conclusion of Dolbear raises 
at least two questions: 1) when can a Pareto 
optimal point be achieved as an equilibrium 
(in the presence of externalities) by the use 
of the Pigouvian style tax-subsidy scheme, 
and 2) when will the constant amount per 
unit tax-subsidy scheme simultaneously 
achieve a Pareto optimum and yield exact 
compensation (a point complementary to 
Dolbear’s conclusion). 

In the context of externality discussions, as 
in the original discussions of compensation 
tests by J. R. Hicks, N. Kaldor, T. Scitovsky, 
and I. M. D. Little, an initial state must be 
specified. It has been emphasized by 
Ronald Coase and Harold Demsetz that for 
questions of externalities both the initial 
condition and the set of admissible alterna- 
tives is delineated by the legal environment 
which one assumes. Dolbear adopted two 
polar cases as a basis for discussion that are 
analogous to pure competition and pure 
monopoly. In one case, no recourse is 
available to an injured party (for Dolbear 
this example is smoke pollution; one indi- 
vidual consumes bread and smoke, the other 
bread and heat which generates smoke). In 
the other case, no injury is Permitted except 
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with the consent of the injured party. The 
latter defines a reference point such that no 
alternative solution is admissible unless it is 
at least as preferred as the initial state. Exact 
compensation simply restricts one to alterna- 
tive states which are indifferent to the initial 
state. 

There are several points on which Dolbear 
is not specific: 

Frequent reference is made to market 
prices for his two-commodity world but 
there is no mention of how these are deter- 
mined, or even if they can be shown to exist. 

Even if prices for bread and heat exist, 
decentralized production by profit maxi- 
mizers may not lead to a unique production 
point since a linear production transforma- 
tion frontier is assumed. 

The assumptions about consumers is 
that they have indifference curves which... 
“meet the usual requirements in the theory 
of consumer choice” (p. 91). 


To provide at least one possible alternative 
development which will allow one to obtain 
further results, a non-linear programming 
framework will be employed which has the 
immediate consequence of providing one 
with a well-developed body of theory to call 
upon. In addition, a different method of 
handling externalities is employed which will 
allow explicit representation of technologies 
which mitigate the amount of an externality. 
While this may appear somewhat awkward 
for some problems, its interpretation as 
smoke abatement technology for the case 
Dolbear considered seems quite natural. 
Although the altered production possibilities 
set obtained by extension to include each 
externality as a separate commodity is de- 
veloped here, as in Dolbear, for externalities 
in consumption, the representation of ex- 
ternalities in production in an analogous 
form is also possible. 

The negative conclusion of Dolbear is 
presumably predicated on some type of non- 


convexity which is not stated explicitly. It is 


shown here that the absence of non-con- 
vexities is the prime assumption which 
yields a conclusion contrary to Dolbear’s. 
As a setting for a general equilibrium 
problem with externalities treated as addi- 
tional commodities via “technologies” let us 


e 


assume an economy with the following char- 
acteristics: 


There are a finite number of individuals, 
i=1,..., m, and each person’s preferences 
are representable! by a quasic-concave utility 
function, U*. 

There are a finite number of primary 
commodities denoted X;, j= 1, ... , n, where 
the amount of the jth commodity consumed 
by the ith individual is denoted x. 

Externalities are assumed to arise as a 
result of interdependence of preferences over 
consumption of primary commodities, X;. 
Each consumption gives rise to a vector of 
“externality commodities’ of the form 
a= g'(x), where i and & refer to individuals 
and j to primary commodities; i=1,..., m; 
j=1,..., n; and k=1,..., m, except 
kæ#Æi. For »=2, m=2 we have the case 
analyzed by Dolbear where g is the trans- 
formation which links quantities of heat pro- 
duced with quantities of smoke. Each per- 
son’s utility function has the arguments 

ii i 
+9 Eny X11, e e < y Vl ists 


Ul, : 


i 4 
Miitl e -3 ¥n,m) 


The economy is assumed to be con- 
fronted by a combined resource-technological 
knowledge constraint which defines a convex 
production possibilities set. It will be con- 
venient to assume that the feasible produc- 
tion set can be represented by the set satis- 
fying X>0 and F(X) <0 where F is strictly 
quasi-concave,? X=(Xi,..., Xn). 


Since we are concerned with Pareto opti- 
mal solutions, the welfare economics nature 
of the problem leads to the formulation of the 
general equilibrium problem as:3 


1 These conditions are clearly much more stringent 
than necessary, however, they do allow a simpler argu- 
ment in non-linear programming terms rather than us- 
ing set theoretic terms. 

2 The comment of fn. 1 applies here as well. 

3 An equivalent formulation would be a “quasi- 
concave vector maximum” problem of the form: max 
G(Z), an m-vector, subject to H(Z) =0 and Z=0, where 
we define 


Z= (a, tay Znam?) 
m 1l 
= (Xi, wae ey Xn, x, -ey ny itzera Sami)” 
GZ) = Gi), ..., Ga(Z)) = (U3, , Um)! 


738 THE AMERICAN ECONOMIC REVIEW 





(4) max U™ 
subject to 
(2) Dosp Jalpan 
i=1 
(3) F(X) <0 
(4) X;>0, x20, 20 
(5) Ui>Ui itm 
i i,k i=1, + 
(6) te =g(4j)) gH, 
BS Tyee ks ae 
except k#i 
where a prime denotes the transpose. 
Xap j=1,...,n 
—F(X) i=1,...,m 
2 
H(Z) = da-i) 20 k=1, a 
g ‘ah — Xj tk 


Then we have the following theorem (Theorems 4 and 

5 from H. W. Kuhn and A. W. Tucker): 
If Z? is a proper solution to the vector maximum 
problem (i.e., there are no other Z’s satisfying the 
constraint set such that G;(Z)2=G,(Z°) for all ¿ and 
G(Z)>G,(Z*) for some 7), then there exists some 
n+1-+2[nm(m—1)]-vector, w>0, such that for Z° 
and some \°20 


ô 
(1a) (= 0, so (2 £ z =0, 220 
ÖZi Zuko 02; J ZZ 

my (24) 20, (2) rao, rz0 
(2a) ONT rw? On: ae 
where 

op 
$ = 6Z, ds) =v"G(Z) + NA(Z) and (— 

02; / z—Z0 


is an (n+-nm?)-vector of partial derivatives evaluated 
at Z=Z°, If we add to the necessary conditions that 


$(Z, d°) < g(Z?, 0°) + (3). (Z-Z) 


Z20 


it is then sufficient for Z° to be a proper solution. 
The set of all Pareto optimal solutions is the set of solu- 
tions to a problem phrased as a vector maximum prob- 
lem since the definitions of a vector maximum and a 
Pareto optimum coincide. Formulation as a vector 
maximum problem is an alternative way of developing 
sufficient conditions for the existence of a solution. 


(3a) 


Z=Ze 


If the externality technologies, g*, are al 
identically zero, then the above problem is 
a non-linear programming formulation of the 
problem dealt with in modern genera 
equilibrium discussions. An example of this 
method may be found in Otto Davis anc 
Andrew B. Whinston. If the constraints, (6) 
are present then a set of sufficient condition; 
for solution of this problem will yield a set 
of dual variables which include not only the 
traditional competitive prices for the n 
primary commodities but in addition a set 
of “prices” which may be interpreted as the 
associated constant amount per unit taxes 
or subsidies on the externalities.‘ 

Since the utility functions are assumed 
quasi-concave and each of the constraints is 
quasi-concave one may use the theorems 
developed by Kenneth J. Arrow and Alain 
C. Enthoven to provide sufficient conditions 
under which the Kuhn-Tucker conditions! 
associated with (1)-(6) will be sufficient tc 
characterize (and imply existence of) a 
solution. If we assume: 1) that the Kuhn- 
Tucker conditions are satisfied for some 
values of X;, xj, and aj, and 2) that there is 
at least one argument of U”, say x7, such 
that 0U”/dx”>0 when evaluated at the 
solution values, then by Arrow-Enthoven 
Theorem 1, these are sufficient to establish 
existence. Assumption 2 is another way of 
saying that individual m is not satiated at 
the optimum point. This condition is assured 
in traditional arguments by the assumption 
of no bliss points for consumers. 

Having established existence of a solution, 
the prime interest lies in the vector of 
Lagrange multipliers associated with the 
constraints. The first n components of the 
vector of optimal values for the multipliers, 
°, may be interpreted as the competitive 
equilibrium prices associated with the pri- 
mary commodities. The n+1 component is 


4 If one were going to use the interpretation suggested 
here to apply to externalities in production, or even in 
the case of only externalities in consumption, the possi- 
bility of inferior inputs discussed by Charles R. Plott 
raises difficulties as to whether an output should be 
taxed (e.g., heat in Dolbear’s case) or the use of inputs 
should be taxed. 

5 In the notation used by Kuhn and Tucker, (1a)- 
(3a) of fn. 3 are the Kuhn-Tucker conditions. 
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the marginal value® of the combined re- 
source-technological knowledge constraint 
on production of primary commodities. 
These interpretations are familiar. 

The presence of externalities does not alter 
the usual interpretation above but appends 
to it an additional set of mn(m—1) Lagrange 
multipliers associated with constraints (6). 
Constraints (2) and (3) were inequality 
constraints which implied nonnegative mul- 
tipliers associated with them. For constraints 
(6) this is not true. The equality constraints 
of the externality technologies carry with 
them an implicit nonrejectability property 
(which has been discussed by the author 
elsewhere in a public goods context) and 
also the possibility that the externalities 
may be “goods” (A>0) as well as “bads” 
(<0). Each multiplier may be interpreted 
in a manner analogous to that used for the 
primary commodities as a price associated 
with each particular externality. These may 
also be interpreted as the constant amount 
per unit taxes or subsidies of a Pigouvian 
type. Interpreted in this way the sufficient 
conditions given above answer the first 
question by providing a set of conditions 
under which a Pareto optimal point, even in 
the presence of externalities, can be achieved 
by an appropriately specified set of prices. 

While it is true that one may use a tax- 
subsidy interpretation, there is nothing here 
to imply who should pay whom. A tax paid 
by i to 7 is a tax from 7’s standpoint but a 
subsidy from 7’s. This problem is not new to 
welfare economics discussions, having also 
played a role in the compensation test dis- 
cussions of Hicks and Kaldor. 

The prices associated with the externalities 
are not of course prices established in the 
same sense that prices are formed in a com- 
petitive market since they are prices in a 
“market” with a single buyer and a single 
seller. This does not detract from the fact 
that an individual consumer’s behavior, 


ê The validity of interpreting the multipliers in a 
non-linear program as marginal valuations is dependent 
on appropriate differentiability conditions prevailing 
at the solution point. For a detailed discussion of this 
point the reader is referred to M. L. Balinski and 
William J. Baumol. , 


modeled as utility maximization subject to a 
budget constraint utilizing the prices given 
by the optimum value of the Lagrange mul- 
tipliers, will lead to an equilibrium which is 
Pareto optimal in the same manner as 
shown by Davis and Whinston. The appar- 
ent absence of markets in external effects 
and the inference that this implies a lack of 
Pareto optimality has been attacked by 
Harold Demsetz who argues that such an 
inference presupposes that the formation 
and operation of such markets utilizes no 
resources. In effect, Demsetz treats markets 
and institutions themselves as commodities 
in the same way externalities have been 
treated here. 

To answer the second question concerning 
existence of an equilibrium in the exact 
compensation case, one need only replace’ 
constraints (5) by equality constraints of the 
form Ui=Ui, i=1,...,7, im, for those 
individuals for whom exact compensation is 
to be achieved. For the remaining m—r—1 
individuals, the constraint would remain as 
it is in (5). The same conditions given above 
provide sufficient conditions for the exact 
compensation case. 

In the model used in this paper, the ex- 
ternality transformation functions, g*, were 
taken as given; however, in many externality 
problems such as environmental pollution 
control the gt may themselves be treated as 
variables for analytical purposes. To treat 
the g* as variables means one may use re- 
sources to alter the present state of tech- 
nology as well as to produce commodities 
for current consumption. Such a treatment is 
analogous to making technological change 
endogenous in a growth model. As an exam- 
ple one might think of the Dolbear model, in 
that case choice among alternative gë would 
mean choice among alternative smoke emis- 
sion control techniques. 
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Stochastic Reserve Losses and Expansion 
of Bank Credit: Note 


By J. Pamir Cooper* 


In 1961, in this Review, Daniel Orr and 
W. G. Mellon developed a model which 
demonstrates the optimal credit expansion 
for a profit-maximizing bank facing random 
cash flows and a legal reserve requirement. 
Comparisons are drawn between the bank’s 
response to an injection of excess reserves 
under conditions of uncertainty and the 
action indicated by traditional deposit- 
creation analysis. The primary purpose of 
this note is to point out a major error in the 
presentation of this model, the mislead- 
ing parametric tabulation of the optimal 
solution. This problem is not specific to the 
Orr and Mellon model, but is common in 
work requiring numerical examples. For this 
reason, two other logical errors—misspecifi- 
cation of the bank’s expected profit function 
and consideration of only local optima—are 
relegated to footnotes.! No attempt is made 
here to update the model to hold under cur- 
rent reserve requirement regulations. 

The reader is referred to the original article 
for a full discussion of the model and as- 
sumptions. For convenience, the variables 
are defined below: 


R= the volume of excess reserves at the 
beginning of the evaluation period 
D= the volume of new deposit liabilities 
created during the period via the 
granting of loans 
L= the loss of reserves during the period 
p= the legal reserve ratio (0< p< 1) 
i= rate of interest earned on loans 
M=l\lump sum penalty for violation of 
reserve requirements 


* Instructor in business economics and finance at the 
University of Chicago, Graduate School of Business. 

1 The original article also contained a differentiation 
error, subsequently corrected by the authors in Errata. 
Because of the first and third errors mentioned in the 
text, the authors were unable to see any significant 
change in the corrected optimal solutions. 


r=penalty for each dollar of reserves 
which the bank is short 

P=expected profit over the evaluation 
period 

f(L)=probability density function of L 

(assumed normal with mean propor- 
tional to the level of new deposits 
created during the period but vari- 
ance independent of deposit lia- 
bilities) 

k=ratio of mean reserve loss to level of 
new deposits created 


The model can be summarized as follows: 
Reserve Loss 
(1) L=kD+e e~ N(O, 1) 
Probability Density Function 
(2) KD) = N(RD, 1) = fue) 
Vr 


with 


Reserve Condition 


Amount of deficiency 
= Reserves required — Reserves held 


= KD- — (R-L) 
= (1 — p)L — (R — pD) 


(3) R — oD 
=a -aə(1- =) 
= (1 — p)(L — ») 

where 

R—pD 
y= — 
1—p 


The term v is the critical value of actual 
reserve losses above which a deficiency will 
be realized. Note that each dollar of reserve 
loss in excess of this critical value leads to a 
deficiency of only (1— p) dollars (because of 
the reserves “freed up”? when deposits are 
withdrawn). 
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Expected Profit Function 


posma m f yoa 
(4) iss 
-r f a -90-da 


The first term represents the interest earned 
on loans granted during the period; the sec- 
ond term is the lump sum penalty times the 
probability of reserve deficiency; and the 
third term is variable penalty cost times the 
expected deficiency.? 

A necessary condition for the optimality 
of a lending policy is that? 


2 At this point, the first additional shortcoming of the 
Orr and Mellon paper has been encountered. Equation 
(4) was derived logically from the assumptions of the 
model and is in complete agreement with the Orr and 
Mellon text. Their own mathematical specification of 
the expected profit function (equations (2) and (4), 
p. 617) differs, however, in that each dollar of reserve 
loss, rather than reserve deficiency, is penalized. 

å Rewrite (4) as 


P= iD — [M — ro(1 — p)] f “Lal 


-a-f ” IKD)dL; 


oF iim 
aD 





-na alol E - +8] 


w 





— [1 — FOl) -r0 -o 
— r — o) f Da 


Integrate by parts, as follows: 


f 1” < YD ira f Lf(L)(L — kD)kdL 


= [ID] k ec -NDL 
= k{of@) + [1 - F@]} 
and substitute in the expression for 0P/8D. Thus, 
P 
= i= sal; £ -+4) 
{M — ra- p)] + r(1 — o} 
- li- rola (2 








Fo))} 








+ +) {MFO 
+ r(1 — p)[1 — F(o)]} = 


Oe T ” (LAL 


Equation (5) can be solved by numerica 
methods for the value of D, say D. Thi: 
solution is a local maximum only if 





te P ? A » 247 
(6) saan (2 +4) soma kD) 


+r(1—p)]<0 


where ô is the value of v for D=D. 

The slope of the expected profit functior 
given in (5) approaches a limit asymptoti 
cally for indefinitely large values of D. 


oP 
lim (=) 
Doo \dD 


OM gee (=+) Fa — p] 


=i — [o +0 — or 


Asymptotically, one dollar in credit expan 
sions earns ? dollars. It will also increase thi 
already certain deficiency by requiring ; 
dollars more in reserves and by producing 
additional reserve losses of & dollars or ar 
extra reserve shortage of (1— p)k dollars 
this total asymptotic deficiency o; 
[(1— p)k+ p] dollars incurs a penalty at rats 


r. Tf 
OP 
lim (=) > 0, 
D-+0 aD 


then it should be recognized that, even if thr 
solution of (5) is a local maximum, it will no: 
be the global maximum.’ If, on the othe: 


4 This is the second additional shortcoming of the 
Orr and Mellon paper; in fact, most of their Section T) 
requires restatement. While the infinite solution may 
not be realistic, the model must be modified to preclude 
it, say by maximizing expected profits subject to ar 
upper-bound constraint on the probability of de. 
ficiency. If we define the probahjlity of a deficiency 
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TABLE 1—OptimaL VALUES oF D UNDER UNCERTAINTY COMPARED WITH TRADITIONAL VALUES 
Case| M r i k R Dare Deor æ Dmoa a D* 
1 20 01 0025 ad 10 8.9 8.9 .0000 8.9 .0000 13.2 
2 20 .01 .0025 A 1000 1311. 1311. .0000 1312.8 .0000 1316. 
3 0 .01 .0025 7 10 10.5 10.7 .0097 12.7 3289 13.2 
4 20 OL 0025 3 10 15.7 15.7 .0001 15.7 .0001 22.8 
5 20 E .0025 7 10 8.9 8.9 .0060 8.9 .0000 13.2 
7 20 .01 .0025 0 10 35.4 © 1.0000 æ% 1.0000 50 





a In case 2, Dmoa— Deor = 0.2 although this produced a change in the fourth significant digit. 


hand, the limit is negative, no infinite solu- 
tion exists. Note also that 


(— 
=) =1>0 
dD 


Infinite contraction is never profitable. 
Table 1 is an expansion of its counterpart 

in the Orr and Mellon article, p. 619; the 

case numbers and parameter values are 


(8) lim 


D7 2% 


A = f aoa =1— FO), 


we can see that 
Oc 
ap 1 (; 


This implies that we can fird P as a function of œ, P(a), 
because of the strictly monotonic relationship between 
a and D. The probability of a deficiency and the ex- 
pected profit at the local optimal solution are a(D) and 
Piep), respectively. Consider the segment of P(a) 
which is rising without limit as « approaches unity and 
define& as that value of a which satisfies P(@) = Pla(D)). 
Then, any upper bound on a falling between a(b) 
and & is sufficient to reestablish D as the valid optimal 
solution. (It may be shown that P(a) has at most two 
stationary points.) & turned out to be very large in 
the many cases tabulated in preparing this paper; since, 
at this point, many of the assumptions of the model 
become especially strained (e.g., *, 7, and variance of 
L all independent of D) this variation will not be 
pressed further except to note that we could also con- 
strain the expected reserve deficiency. In this simple 
model, the two constraints have a one-to-one corre- 
spondence. The first one can be represented as: 


a=1—y(v—kD) <B 





+k) >0 


where y is the distribution function of a standard 
normal variate and @ is the maximum acceptable risk 
of deficiency. The alternative can be represented as: 
expected deficiency =(1—p)(kD—v) <y where y is the 
maximum acceptable deficiency in dollars. Both imply 
constraints on @—kD) which is monotonic in D. 


retained; p is set at .2.5 Proceeding from left 
to right in the table, the following additional 
definitions are necessary: 


Derr= original Orr and Mellon solution 
Der=solution to Orr and Mellon objec- 
tive function, differentiation cor- 
rected® 
a=probability of 
Se FDL 
Dmoa= solution to objective function of 
equation (4), i.e., D 
D* = deterministic solution, the “tra- 
ditional” value’? 


deficiency, i.e., 


The value of D* is calculated by suppressing 
the stochastic disturbance e in (1), that i is, by ` 
assuming 


(1’) L=kD 


and by finding the value of L that would just 
exhaust the initial excess reserves, R; that is, 


(9) L=v 
Equations (9) and (1’) together give 
R/U — 
E a 





o 


Introducing the concept «æ sheds light on 


ë The relationship of r to z is puzzling; Orr and 
Mellon offer no explanation. 

6 The limit (7) in the original article was ¿—r; with 
the differentiation corrected, the limit was ¿—kr. The 
authors did not recognize the impact of their correction 
on the solution for case 7. Case 6 is also irrelevant be- 
cause of the differentiation error. 

7 In case 7, D* was incorrectly calculated at 40 in the 
original article. This number was also used in their 
text, p. 621. The Errata noted this error. 
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whether or not the authors’ tabulation of 
optimal values of D has any validity. First, 
the values of a, not calculated by Orr and 
Mellon, are all ridiculously low for the finite 
solutions. Second, with the exception of the 
infinite solution in case 7, Der Deor. Third, 
even with the objective function presented 
here, Dmoa differs significantly from Der in 
only one case, the third. Not coincidentally, 
this is the only finite solution to exhibit a 
nontrivial probability of ever being deficient. 
The specific characteristic of this case is the 
zero lump sum penalty cost. 

The problem here is that the value chosen 
for one of the parameters is inappropriate for 
the assumptions of the model. When the 
variance of reserve losses is set at unity, the 
system is no longer scale free. Taking M to 
have a value of 20 turns out to be almost 
equivalent to imposing an indefinitely large 
lump sum penalty on the realization of a 
deficiency. One ramification of this large 
fine was the surprising result that neither 
mathematical error nor misspecification pro- 
duced any change in the finite optimal solu- 
tions. Table 2 is presented below to show the 
sensitivity of D, a, and P to M; i is set at 
.0025, k at .7, and Rat 10. 

It can be observed that if we begin with 
the Orr and Mellon case 3, and increase M 
from 0.0 to 0.1 to 1.0, the value of D drops 
from 12.7 to 10.7 to 9.8, and the probability 
of deficiency from .33 to .01 to .001. A 


TABLE 2—SENSITIVITY or D, œ, AND P TO 
CHANGES IN M 





r M p DB a P 








01 0.0 13.20 .342 .0309 


A 
2 12.69 329 0300 


0.1 ol 10.89 O11 0261 

2 10.69 .010 0257 

1.0 od 9.85 001 0237 

2 9.82 001 0238 

-005 0.0 Al 14.29% = .685 -0326 
2 13.598 658 0314 

0.1 10.90 -012 0261 


be 


10.70 010 0258 





è Expansion here greater than under certainty. 


TABLE 3—SENSITIVITY or D to 
PARAMETERS WHEN R=1.0 











r M p D a P 
O01 0.0 wl .869 .342 0001 
2 .850 .329 0004 
0.1 1 —1.433 .011 ~—.0048 


2 | —1.152 .010 —.0039 


1.0 wl —2.48 001 —.0071 

2 —2.02 .001 —.0058 

005 0.0 al 1.964 .685 .0018 
2 1.744 .658 -0018 

0.1 ri —1.429 .012 —.0048 





2 —1.145 .010 —.0039 





second point is that the sensitivity of D to 
other parameters falls quickly, the larger is 
M. Finally, the Orr and Mellon conclusion 
that uncertainty must lower the expansion 
multiplier is shown to be wrong by the 
marked (a) counterexamples. With the aid of 
the second-order conditions for a local maxi- 
mum, it is easy to see analytically why one 
may be led numerically to this false con- 
clusion. Rewrite (6) as: 


R Pas aa 








or 


1) D< D*+ 





u( £ +4) 
1—p 


If M is so large that it dominates the values 
of other parameters, then we have approxi- 
mately 


(12) D < D* 


If, on the other hand, small values of M are 
considered, it is apparent that D can 
exceed D*.8 


8 Tt can be shown further that D<D* if, and only 
if, a<.5. This conclusion is independent of R essen- 
tially because a is not a function of R, but of the 
parameters 7, p, k, M, and r only. For example, the « 
columns of Tables 2 and 3 in the text are identical, 
although R changes from 10.0 to 1,0. 
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Orr and Mellon were misled by a poor 
experimental design. It is obvious that one 
cannot examine a grid of all combinations of 
possible levels of parameters; nevertheless, 
it is imperative that key factors be isolated 
and examined. To demonstrate that the solu- 
tion for D is still inadequately explored, 
Table 3 is presented. Here the initial excess 
reserves, R, are set at 1.0, the variance of 
reserve losses (¢ is maintained at .0025 and 


k at .7). Not surprisingly, there are many 
cases which require a cutback, rather than 
expansion, to maximize expected profits. 
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Discrimination and Income Differentials: Comment 


By ORLEY ASHENFELTER AND MICHAEL K. Taussic* 


In a recent article in this Review, James 
Gwartney states as his basic premise: “When 
measuring employment discrimination, the 
relevant comparison is between individuals 
of similar productive capacity who differ 
only in color.” He then proceeds to decom- 
pose gross nonwhite/white income differen- 
tials into two components: ‘‘... (a) a dif- 
ferential resulting from differences in pro- 
ductivity factors not directly related to 
employment discrimination, and (b) a 
residual unaccounted for by differences in 
productivity factors and which may result 
largely from employment discrimination” 
(see Gwartney (1970, p. 396)). Beginning 
from an unadjusted nonwhite/white income 
ratio of .583 for urban males in 1959, he 
. finds, after successive, cumulative adjust- 
ments for differences in the ‘‘explanatory 
factors” of quantity of education, scho- 
lastic achievement levels, regional distri- 
bution, city size, and age distribution, that 
the adjusted ratio is between .81 and .87, 
so that between 45 and 31 percent of the 
gross nonwhite/white income differential 
can probably be attributed largely to em- 
ployment discrimination. Gwartney’s most 
novel finding is that differences in scholastic 
achievement levels explain a large portion 
of the nonwhite/white income difference, a 
result derived by adjusting the quantity of 
education (years of schooling) using the 
scholastic achievement test scores of students 
at grades 6, 9, and 12 in 1965 as given in the 
Coleman Report. 

We argue below that, in fact, Gwartney’s 


* Associate professor of economics, Princeton Uni- 
versity, and associate professor of economics, Rutgers 
College, Rutgers University, respectively. We are 
grateful to Daniel 5. Hamermesh, Albert Rees, and 
Finis Welch for helpful comments and to the Ford 
Foundation for financial support of the urban labor 
markets program of the Princeton University Industrial 
Relations Section. The authors are solely responsible, 
of course, for the views expressed in the paper and for 


any errors. 
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computations provide little, if any, evidenc 
on the factors causing an income differenti: 
to exist between nonwhites and whites, an 
therefore that the conclusions Gwartne 
draws from his calculations may be seriousl 
misleading as a guide to public policy. 


I, The Adjustment for Scholastic Achievemer 


Since Gwartney’s one adjustment fc 
scholastic achievement is easily the sing] 
most important quantitative factor in na 
rowing the gap between his adjusted an 
unadjusted nonwhite/white income diffe: 
entials, it is a crucial determinant of hi 
estimate of current labor market discrim 
nation. His major results are summarized i 
Table 1, which we reproduce here withov 
change from his article. Gwartney obtair 
his estimate by combining data from th 
1960 Census of Population on income 
classified by schooling level and race wit 
the 1965 data from the Coleman Report o 
standardized test scores classified by schoo 
ing level and race. Since Gwartney is unab] 
to demonstrate any relationship between th 
scores of students on the Coleman Repo: 
tests and the subsequent market produc 
tivity of those students, it seems intuitivel 
clear that some fairly strong assumption 
will be necessary in order to use only thes 
data to estimate the effect of differences i 
scholastic achievement on nonwhite/whit 
income differences. Unfortunately, Gwartne 
provides no discussion whatever of th 
conditions under which his calculations prc 
vide an unbiased estimator of the effect c 
scholastic achievement differences on th 
nonwhite/white income differential. Thi 
probably results from Gwartney’s failure t 
specify a conceptual framework detailin 
the mechanism by which “productivity” an 
other factors are alleged to affect earning 
(income). We proceed, therefore, as follows 
First, we specify a rough framework fo 
evaluating Gwartney’s estimation procedure 
Second, we examine explicitly the assump 

s 


COMMUNICATIONS 747 


TABLE 1—Income or NONWHITES AS A PERCENTAGE OF WHITES, ADJUSTED FOR 
Various DETERMINANTS OF INcOME DIFFERENTIALS BETWEEN WHITE AND 
NONWHITE URBAN MALES FOR THE UNITED STATES IN 1959 








Index of Income Differences Marginal Effect of Factor 








Laspeyres Paasche Laspeyres Paasche 
Unadjusted Income Ratio 
(Nonwhite/White) 58.3 58.3 — — 

Explanatory Factors 

A. Quantity of Education 67.0 69.9 8.7 11.6 
B. Scholastic Achievement 85.1 82.1 18.1 12.2 
C. State Distribution 91.0 84.5 5.9 2.4 
D. City Size 89.3 83.3 —1.7 —1.2 
E. Age Distribution 86.5 80.9 —2.8 —2.4 





Source: Gwartney (1970, Table 1, p. 402). 


tions necessary for establishing that Gwart- 
ney’s procedure will give an unbiased esti- 
mator of the productivity effect on earnings. 
Finally, for the sake of completeness, we 
present the results of the application of 
Gwartney’s technique to data for female 
workers, to supplement the results for male 
workers reported in Gwartney’s article. 

Assume that, in the absence of discrimina- 
tion, productivity and earnings, Y, would 
depend positively on: the number of years of 
schooling, S; any “learning” that enhances 
market productivity, L; and other produc- 
tivity-enhancing factors, X, such as on-the- 
job training or health. Thus, 


(1) Y = f(S, L, X) 


Since L is unobservable, we may consider 
using scholastic achievement test scores, T, 
as a proxy for it. In general, we expect T to 
depend positively not only on L, but also on 
S and on other factors, perhaps cultural or 
environmental, Z, which affect test scores, 
but not market productivity. Thus, T 
= (5, L, Z), so that we may write the rela- 
tionship which will let us use T as a proxy for 
Las 


(2) L = h(S, T, Z) 


Equation (2) cannot be estimated, of course, 
because L is unobservable, but (2) can be 
substituted into (1) to obtain - 


(3) Y = f(S, h(S, T, Z), X) 


Note that ô¥/ƏS=fı+f:Řhı and ðY/ðT 
=feke According to (3), if we wanted to 
know how much of the difference in Y 
between nonwhites and whites with equal 
values of S, Z, and X was due to differences 
in L, we could obtain an estimate of this 
quantity by multiplying the difference in T 
for the two groups times an estimated 
oY /dT. This is true because dY = (3Y /ðL)d L 
=fodL=fohedT=(9Y/0T)dT for constant 
(i.e., equal) values of S, Z, and X. 

Ideally, this approach calls for a longi- 
tudinal study of a sample of representative 
individuals in order to obtain joint observa- 
tions on lifetime earnings streams, test scores, 


` years of schooling, and measures of X and 


Z2 Gwartney, however, has only the Cole- 
man Report data giving average student test 
scores by grade levels 6, 9, and 12 in 1965; 
and the 1960 Census of Population data 
giving average 1959 incomes of adults by 
completed grade level. It is natural, there- 
fore, to inquire as to the conditions under 
which these data alone can be used to obtain 
an unbiased estimator of the nonwhite/white 
earnings differential due to differences in L. 
The necessary assumptions are: 

1) Holding Z, T, and X constant in (3), 


1See the recent paper by W. Lee Hansen, Burton 
Weisbrod, and William Scanlon which attempts to 
merge the effects of schooling and scores on the Armed 
Forces Qualification Test on the earnings of a sample 
of males who failed that test. Also, see the work of O. D. 
Duncan (1969). 
s 
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S must have no effect on earnings, i.e., we 
require that OY/aS=0 or —fı/fə= hı. This 
means that the additional L required to 
replace a unit of S in order to increase earn- 
ings by some given amount should be identi- 
cal to the decline in L implied by an in- 
crease in S in order to maintain a given test 
score. This requires a remarkable accuracy 
in measuring economic productivity for the 
scholastic achievement tests in the Coleman 
Report. It implies, for example, that if we 
observe two groups of white workers with 9 
and 12 years of schooling, respectively, but 
with the same test scores, the two groups 
should have exactly the same earnings. Since 
S and T will be positively correlated, if S has 
an independent effect on Y this will result in 
an upward bias to the estimator of dY/aT 
and thus an upward bias to the estimator of 
the effects of differences in Z on Y.* 

2) We must assume that the unobserved 
Z factors are equal for nonwhites and whites; 
if cultural or environmental factors favor 
whites over nonwhites in testing, whites will 
achieve higher test scores than nonwhites 
with equal market productivity. A review of 
the literature by P. Wallace, B. Kissinger, 
and B. Reynolds strongly indicates that most 
test Instruments are culturally biased against 
nonwhites and are poor predictors of actual 
job performance. If the assumption of equal 
Z for nonwhites and whites does not hold, 
this gives an upward bias to the estimator 
of the effect of differences in Z on F. 

3) Finally, we must assume that the in- 


2 Suppose we adopt a linear approximation to (3) and 
estimate 9Y/dT by the partial regression coefficient 
br in Y=bpT-+bsS. Our estimate of by in (3) if we did 
not hold S constant would be bp=br+bsbsr, where bs 
is the estimate of dY/0S and bsr is the regression co- 
efficient of S on T. In order to obtain a rough notion of 
the possible proportionate bias, (6;—br)/br, in Gwart- 
ney’s procedure we have used the only broad sample of 
which we are aware. Duncan (1968) provides correla- 
tions among S, T, and Y from the Current Population 
Survey—N ational Opinion Research Center data, where T 
is measured by Armed Forces Qualification Test scores. 
From Duncan’s results we may calculate (6;—br)/br 
= bsbsr/br=8sBsr/Br= (.26)(.59)/(.16) =.96, where the 
Bs represent the standardized regression coefficients 
corresponding to the b’s. This calculation suggests a 
large upward bias on the order of 96 percent. The 
estimate of the effect of differences in L on ¥ would 
thus be biased upward by almost 100 percent. 


come differences by educational category in 
the Census data accurately reflect what 
children who took the Coleman Report tests 
would have earned. But the Census income 
data refer to the highest educational cate- 
gory achieved by an individual. For example, 
the Census income figure for grade 6 refers 
to individuals who completed grade 5 by 
1969 and had no further schooling. The 
Coleman Report data, on the other hand, give 
average test scores for students in a given 
grade in 1965, most of whom can be pre- 
sumed to have continued their schooling. 
Only by chance will the average test score 
for grade 6 (for white students) be repre- 
sentative of the average test score for those 
whose highest grade is grade 6. On the 
plausible assumption that dropouts at a 
given grade have a lower average test score 
than all students who take the test at that 
grade, and that this difference declines at 
higher grade levels, then Gwartney’s tech- 
nique for combining the Census and Coleman 
Report data will result in an upward bias to 
his estimator of 0Y/dT and thus in an up- 
ward bias to the estimator of income dif- 
ferences due to differences in L. 

Only if assumptions 1), 2), and 3) are 
maintained, are the available data sufficient 
to provide an unbiased estimator of the 
difference in earnings between whites and 
nonwhites due to differences in L. First, the 
Coleman Report data provide the relation- 
ship Ty = N(S) for nonwhites and Tw = W (S) 
for whites. Likewise, the Census provides 
Y y=Y(S). Thus the observable relationship 
Yw=Y(W-\(Tw)) provides an estimate of 
6Y/éT. Comparing Yy/Y(W-(Ty)) = Yn 
/Y(W-(N(S))) at each schooling level gives 
an estimate of what the ratio of nonwhite to 
white earnings would be if L were the same 
for both groups. Note that the observed 
relationship in the Coleman Report between 
average test score and grade level for whites 
must be assumed to be the relationship which 
would exist for nonwhites in the absence of 
discrimination. Likewise Y w — Y(W—(N(S))) 
is an estimate of the difference in earnings 
due to differences in L at each schooling level. 
It is easy to see that, in general, the failure of 
any of the above assumptions is likely to 
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TABLE 2—Income Ratio or NONWHITES TO WHITES ADJUSTED FOR VARIOUS 
DETERMINANTS OF EARNINGS DIFFERENTIALS BETWEEN WHITE AND NONWHITE 
URBAN FEMALES FOR THE UNITED STATES IN 1959 








Index of Income Differences 


Marginal Effect of Factor 








Laspeyres Paasche Laspeyres Paasche 
Unadjusted Income Ratio 
(Nonwhite/White) 65.9 65.9 — — 

Explanatory Factors 

A. Quantity of Education 81.9 81.7 16.0 15.8 
B. Scholastic Achievement 124.9 108.5 43.0 26.8 
C. State Distribution 137.7 118.4 12.8 9.9 
D. City Size 134.7 115.8 —3.0 —2.6 
E. Age Distribution 125.3 108.0 —9.4 —7.8 





Source: Gwartney (1969; Table 5, p. 31). 


bias the estimator of ðF/ðT, and hence 


Yw — V¥(W-(N(S))) =8V/dT [Tw—Ty], up- ` 


ward. Thus, the estimator of employment 
discrimination as the residual income differ- 
ential would tend to be biased downward. 

It is not possible to estimate directly the 
magnitude of the bias in Gwartney’s pro- 
cedure without additional data. Table 2, 
however, shows results for urban women in 
1959 which areidentical to those reported by 
Gwartney for urban men in 1959 in Table 1. 
Although not reported in this Review, 
Table 2 was taken without modification di- 
rectly from his doctoral dissertation. Follow- 
ing Gwartney’s own interpretation, these re- 
sults imply that after adjustment for dif- 
ferences in education, scholastic achieve- 
ment, and other factors, the median income 
of nonwhite women is estimated at between 
125 and 108 percent of that of white women. 
This curious finding implies that there is 
labor market discrimination in favor of non- 
white women over white women and that it 
results in incomes that are from 8 to 25 per- 
cent greater for the former. 

Needless to say, these calculations for 
female workers, like the ones in Table 1 for 
male workers, should not be taken seriously 
until additional information regarding as- 
sumptions 1)-3) becomes available. More- 
over, additional adjustments could un- 
doubtedly be made to the calculations for 
females that would give a nonnegative esti- 
mate of the extent of discrimination against 
nonwhite women. Our basic point, however, 


is that Gwartney’s procedure is based on 
such restrictive maintained hypotheses that 
the only situation in which one can evaluate 
the quality (or “precision”’) of his estimates 
is the case where they give patently absurd 
results. 


II. A Note on the Conceptual Framework 


In the interpretation of his calculations 
Gwartney postulates, as have others, a di- 
chotomy between the effects on income of ra- 
cial productivity differencesand of theresidual 
factor of labor market discrimination. He ex- 
plicitly recognizes that he must exclude from 
his list of productivity factors any variables 
that are directly related to employment dis- 
crimination, but he does not see that this 
same logic might apply equally to at least 
some of the factors he includes. Specifically, 
he implicitly assumes a unicausal relation- 
ship flowing from years of schooling to in- 
come. As several writers have observed, how- 
ever, educational attainment may well be in 
part a result of the existence and expected 
continuation of labor market discrimination. 
Black youngsters who expect to face un- 
abated labor market discrimination in the 
future may curtail their formal education, 
undertake little investment in other forms of 
human capital, and make “realistic” down- 
ward adjustments in their aspirations as 
aspects of a rational strategy.’ 


3 See, for example, the argument by S. Michelson 
along these lines. 
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Given the above argument, it follows that 
estimates of the effect of productivity and 
discrimination factors on nonwhite/white in- 
come differences should be worked out within 
the context of a carefully specified behavioral 
model which takes full account of the simul- 
taneity and time lags in decision making. No 
economist has yet specified and estimated the 
parameters of such a model, and we do not 
criticize Gwartney for failing to do so. Other 
writers have, however, squarely faced the 
problems involved in their partial equilib- 
rium analyses and have explicitly recognized 
the limitations of their results. Gwartney 
however concludes from his calculations that 
“unless differences between the two 
populations in these two factors [of the 
quantity of education and scholastic achieve- 
ment] can be reduced substantially, the 
median income of nonwhite males is unlikely 
to increase to more than 70 to 80 percent of 
that of whites, even if employment discrimi- 
nalion is substantially reduced” (1970, p. 397, 
emphasis added). The truth is that no econo- 
mist is yet in a position to justify such an 
estimate. If the feedback mechanism from 
labor market discrimination to educational 
attainment and scholastic achievement sug- 
gested above does hold, then even if Gwart- 
ney’s conclusion were based on a sound 
estimating technique, it would still be seri- 
ously misleading as a guide for policy de- 
cisions which have a time horizon long 
enough to allow the feedback effect to 
operate. Government policies that eliminate 
labor market discrimination may well have 


‘In contrast to Gwartney’s discussion, see the 
thoughtful treatment of these points in F. Welch and 
Dave O'Neill. 


the important side effect of encouraging non- 
whites to invest as much in human capital 
as whites. 
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Discrimination and Income Differentials: Reply 


By James GWARTNEY* 


The comments of Orley Ashenfelter and 
Michael Taussig (henceforth referred to as 
A-T) are helpful in clarifying some of the 
measurement difficulties encountered when 
one seeks to quantify the impact of employ- 
ment discrimination on the relative income 
of nonwhites. They raise three major issues. 
First, A-T suggest that the contribution of 
productivity factors to the explanation of 
racial income differences is overstated be- 
cause (a) schooling has a significant impact 
on earnings that is independent of productive 
ability, (b) achievement tests including those 
of the Coleman Report, understate nonwhite 
ability because of cultural and environmen- 
tal factors favorable to whites, and (c) the 
achievement differential for students at 
various grade levels does not accurately re- 
flect the actual differential for those in the 
labor force in 1959, who completed com- 
parable grade levels but no more. Second, 
A-T note that when the adjustment tech- 
nique, used to estimate the impact of pro- 
ductive differences is applied to annual in- 
come data of urban women, the actual income 
differential is more than explained by pro- 
ductivity differences. This is cited as indirect 
evidence that the adjustment procedures 
overstate the impact of productivity differ- 
ences. In addition, they raise the possibility 
that employment discrimination may have 
substantial feedback effects that contribute 
to productivity differences according to 
color. I shall discuss each of these points in 
order. 


I. Is the Impact of Productivity 
Differences Overstated? 


Estimates for the adjusted income ratio 
were derived both by utilization of an index 
number method and by regression analysis. 
Similar estimates were obtained in both 


* Assistant professor of economics, The Florida State 
University. I have benefited from discussions with 
various colleagues including John Chang, Charles 
Rockwood, and Howard Tuckman. 
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cases. Ideally, one would like to compare the 
incomes of individuals (groups) who have the 
same quantity of education and achieve- 
ment, but differ only in color. Such data are 
not presently available. However, both in- 
come and achievement data are available 
according to color and level of education 
measured in quantity of years. Therefore, it 
was possible to estimate the relative income 
of groups of individuals with similar achieve- 
ment. However, when the index method is 
utilized the two groups have a different 
quantity of education.! If quantity of educa- 
tion has a positive impact on income, inde- 
pendent of its contribution through promo- 
tion of higher achievement levels, the 
achievement-adjusted income ratio will be 
biased upward when estimated by the index 
method. However, it is not obvious that this 
is the case. One can argue, as A-T do in- 
directly, that there is a type of “sheepskin 
effect” operating, and therefore employers 
would be expected to prefer employees with 
more education to those with less even 
though their achievement levels are identi- 
cal, But there may also be a countereffect, 
what I would term the “rapidity of learning 
effect.” If the achievement levels of two 
workers are equal but their quantity of 
schooling is different, this suggests a differ- 
ence in their ability to learn rapidly—a trait 


1 When the regression method is utilized, adjustment 
is made simultaneously for quantity of education, 
achievement differences and other productive factors. 
Therefore, the problem discussed here does not arise 
when the estimates are derived by regression analysis. 

2 See W. Lee Hansen, Burton A. Weisbrod, and 
William J. Scanlon for evidence that education, inde- 
pendent of achievement, has an insignificant impact 
on earnings, at least in the case of those who failed the 
Armed Forces Qualification Tests (AFQT). As recently 
as 1965, of 383,000 18-year olds examined, 19 percent 
of white testees and 67 percent of nonwhites failed the 
AFQT. After adjustment for various productivity fac- 
tors including education and achievement, the income 
of nonwhites was found to be 80 percent of the total for 
this growp of males. 


752 THE AMERICAN ECONOMIC REVIEW 


which may have an important bearing on 
worker productivity. Ceteris paribus, em- 
ployers would be expected to prefer the more 
rapid learners. The impact of these two fac- 
tors will be in opposite directions, and a 
priori, it is not obvious which will dominate. 

The method outlined by A-T, utilizing 
partial correlation coefficients, is incapable 
of estimating the extent of any bias in income 
comparisons according to color between 
groups of equal achievement but a different 
quantity of education. This issue is related to 
the multicollinearity problem. Since achieve- 
ment and education are related to each other 
(partial r=.59 in the data used by A-T), 
one cannot determine the independent im- 
pact of either of the two variables.4 The 
method of A-T implicitly assumes that all of 
the change in income associated with ad- 
ditional years of education results because of 
that education. This method will implicitly 
assign some of the additional income that 
should be attributed to achievement, to the 
educational factor because of the high degree 
of collinearity between the two. It should be 
noted that this problem is diminished by the 
regression method that was utilized in my 
paper. The achievement variable was the 
differential in achievement between whites 
and nonwhites, a variable that is not highly 
correlated with quantity of education. 

But even if multicollinearity was not a 
problem, one cannot use the relationship be- 
tween quantity of education (measured in 
years) and achievement for whites to argue 
that the achievement adjustment is upward 
biased. The major reason for making the ad- 
justment in the first place is that the rela- 
tionship between achievement and quantity 
of education is different for blacks because 
they receive both a lesser quantity (mea- 
sured in days) and quality of education than 
whites of a similar grade level.® 


3 The data utilized by A-T were different from those 
of my original paper in two important respects. They 
were limited to white males 25-34, and performance 
on the AFQT, rather than the data of the Coleman 
Report, was used as the measure of achievement. See 
Otis D. Duncan. 

4 See Arthur Goldberger, pages 192-94 and 197-200, 
for an elaboration of this point. 

č Nonwhites with equal quantity of educatton mea- 
sured in years will have fewer days of attendance than 


Second, A-T argue that the achievement 
correction may overstate the adjusted non- 
white/white income ratio because the 
achievement tests used may, on balance, 
favor whites. While determination of whether 
or not achievement tests such as those utilized 
by the Coleman Report are actually biased 
against nonwhites is well beyond the objec- 
tives of this paper, it should be noted that 
the market, like the tests, will have certain 
cultural and environmental biases, indepen- 
dent of color discrimination. The market 
probably favors those who possess larger 
vocabularies, utilize the more widely ac- 
cepted grammar and colloquialism; and who 
have the characteristics that are held by 
most employers, consumers, and fellow em- 
ployees. Such attributes may not directly ef- 
fect one’s marginal revenue product, but be- 
cause of the preferences of others, lack of 
such preferred characteristics will reduce 
one’s earning ability regardless of color. The 
point is not that color discrimination is 
unimportant. It obviously is. But, rather, 
that while it may be true that the achieve- 
ment tests may favor those with the cultural 
background and attributes of the representa- 
tive individual, it is also true that the em- 
ployment market, independent of color, will 
favor the same representative individual. 

A third possible source of bias is intro- 
duced if the achievement differential for 
those presently in school in 1965 does not 
accurately reflect the differential for those in 
the labor force in 1959. Problems introduced 
by the imperfect cohort comparison were 
discussed in the paper. It was pointed out 
that if the differential has declined over time, 
due to, say, increases in relative expenditures 
according to color on educational inputs, the 
estimated achievement gap, and therefore 
the achievement-adjusted relative income 
estimates, would both be biased downward. 
However, this is not the problem raised by 
A-T. Rather they question the application 
of data for individuals presently in school 





whites because of their over-representation in schools 
(largely in the South) with a six- to eight-month term 
and a seven-year elementary degree requirement. Also 
the absentee rate of blacks during the relevant period 
exceeded that of whites since blackechildren wére more 
often utilized as field hands during harvest periods. 
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and who are likely to continue, to indivi- 
duals in the labor force who have completed 
a given grade, but no more. This factor poses 
a problem only if there is reason to expect 
the achievement differential for those pres- 
ently in school is a biased estimate of the dif- 
ferential for “dropouts.” While one would 
expect the mean achievement level of drop- 
outs to be lower than for those who continue, 
this is equally true for both whites and non- 
whites. If, as would seem reasonable, the 
dropouts are drawn in a similar manner from 
the two achievement distributions,® the esti- 
mated mean achievement differential for all 
students would be an unbiased estimate of 
the mean differential for dropouts only. 

In addition, the work of Dave O’Neill en- 
hances our confidence in the applicability of 
the Coleman data to those in the labor force. 
Utilizing data from the AFQT, for indi- 
viduals who have completed various grade 
levels, O’Neill estimated the performance 
level of blacks to be 2.8 years less than whites 
at grade 9, 3.5 years at grade 12, and 4.2 
years for college graduates. These estimates 
are remarkably similar to the findings of 
Coleman. Their similarity suggests they are 
reliable estimates of achievement differences 
between whites and nonwhites of various 
grade levels who completed their schooling 
during the 1950’s and 1960’s. While we would 
indeed prefer longitudinal estimates of the 
differential, until such estimates are made 
we must utilize the best available data. Pres- 
ently, this would appear to be the data of 
O’Neill and Coleman. 

In summary neither the magnitude nor the 
direction of the bias on the unexplained resi- 


€ This merely means that if x percent of the bottom 
10 percent (or second, third, etc. decile) for whites 
dropout, that cx percent of nonwhites in the given 
decile also drop out. It is not necessary that the relative 
dropout rates according to color are the same, but only 
that the c, relative differences, remain constant be- 
tween the two distributions. Even if c does vary, the 
direction of the bias will not necessarily be upward. 
Only if a larger share of tae nonwhite dropouts are 
drawn from the upper porzion of their achievement 
distribution will the differertial for all students over- 
estimate the differential for dropouts only. If a greater 
share of the nonwhite dropouts are from the lower por- 
tion of this distribution, the bias will be in the opposite 
direction. 


dual introduced by the three potential 
sources cited by A-T can be determined. In 
addition, the consistency of my estimates, 
utilizing two different methods, with the esti- 
mates of others suggest that current pro- 
ductivity factors are responsible for between 
two-fifths and two-thirds of current income 
differences.’ 


II. The Adjusted Income Ratio for Females 


Ashenfelter-Taussig are correct that when 
annual income data for females are used the 
index number technique does yield an ad- 
justed nonwhite/white income ratio greater 
than unity. But, as explained in my original 
work quoted by A-T, this is due to differences 
in the labor market role of white and non- 
white females. The nonwhite female is more 
likely to bea primary, the white a secondary, 
income earner. The white female because of 
her greater family income, will be expected 
to place more emphasis on nonpecuniary, 
rather than strictly pecuniary income.® As a 
primary income source, nonwhite females 
may be more likely to possess job depend- 
ability characteristics preferred by em- 
ployers (low turnover and absentee rate, 
little opposition to position change within 
the company, etc.). 

The bias introduced by these factors will 
be reduced if hourly earnings rather than 
annual income data are used. Utilizing the 


7 See O’Neill, Hansen, Weisbrod, and Scanlon and 
Dave Rasmussen for estimates of the nonwhite/white 
income ratio adjusted for various productivity factors. 

8If nonpecuniary factors are more important to 
white females, we would expect them to work both 
fewer hours per week and weeks per year. The time 
worked data according to sex in 1960 were: 


Mean hours Mean weeks 
worked worked 
per week per year 
White Males 43.5 48.1 
Nonwhite Males 39.4 46.7 
White Females 35.7 46.5 
Nonwhite Females 42.0 46.5 


No adjustment for time worked for males was made 
because this factor may be a function of current em- 
ployment discrimination. However, in the case of 
females, time worked differences are likely to result 
because of the greater preference for leisure on the part 
of whitesfemales who have a higher family income (see 
Gwartney (1969)). 


754 THE AMERICAN ECONOMIC REVIEW 


recent data derived by Victor Fuchs, it is 
now possible to estimate the adjusted rela- 
tive earnings according to color using hourly 
data, pp. 39-46. Using the identical ad- 
justment methods previously applied to the 
annual income data, Table 1 presents esti- 
mates of the adjusted relative hourly earn- 
ings for both males and females. 

After the data are adjusted for age, educa- 
tion, and achievement, the nonwhite/white 
hourly earnings ratio is estimated to be .84 
for males and between .83 and .87 for fe- 
males.? While utilizing hourly rather than 
annual earnings data makes little difference 
for males, it makes a substantial difference 
for females. Application of the adjustment 
technique to hourly data suggest that the 
estimated adjusted nonwhite/white income 
ratio of greater than unity for females stems, 
not from bias in the technique, but from dif- 
ferences in the labor market roles—particu- 
larly the time worked factor—of nonwhite 
females relative to whites. The results ob- 
tained for females when the technique is ap- 
plied to hourly earnings data are consistent 
with what one would expect and enhance our 
confidence in the method. 


HI. Employment Discrimination and 
Productivity Differences 


As indicated by A-T, one should use cau- 
tion before drawing policy implications from 
the nonwhite/white income ratio adjusted 
for current productivity differences. Employ- 
ment discrimination may have secondary 
effects that contribute to future productivity 
differences. Past employment discrimination 
may very well have reduced the incentive of 
nonwhites to acquire various productive 
factors and may therefore still exert indirect 
influence on the present economic status of 
nonwhites. The methods utilized in my paper 
were not designed and are not capable of 
measuring the impact of past employment 
discrimination on present income differences. 
But the fact still remains that differences in 
current productivity do contribute sub- 
stantially to current differences in economic 


9 See Robert E. Hall for additional evidence that the 
adjusted hourly wage of black females is less than their 
white counterparts. e 


TABLE 1—Hourty EARNINGS or Nonwuites RELATIVE 
to WHITES ADJUSTED FoR AGE, EDUCATION, AND 
SCHOLASTIC ACHIEVEMENT DIFFERENCES FOR 
NONAGRICULTURAL EMPLOYED PERSONS 
IN 1959 








Index of Hourly 
Earnings Differences 





(percent) 
Male Female 
Unadjusted 63.9 65.8 
(Nonwhite/White) 
Explanatory Factors 
A. Age 
Laspeyres 64.3 64.6 
Paasche 62.5 65.9 
B. Education 
Laspeyres 70.0 77.2 
Paasche 71.6 73.3 
C. Age-Education 
Laspeyres 72.1 74.4 
Paasche 74.2 72.6 
D. Age-Education-Achievement 
Laspeyres 84.3 87.9 
Paasche 84.2 83.1 


Source: Derived from Fuchs. 


status according to color and unless these 
differences are reduced, substantial income 
differences will remain even if the impact of 
current employment discrimination is mini- 
mal. 

In addition, one should remember that 
the estimates are for the nonwhite/white in- 
come ratio after adjustment for various 
current productivity differences. If current 
employment discrimination diminishes non- 
white income, an unexplained residual 
would be expected to remain. Such a residual 
was found, but this residual is not the same 
thing as employment discrimination. Due 
to data limitations, it was not possible to ad- 
just for other productivity factors that 
might either increase or reduce the adjusted 
differential. The impact of discrimination, 
even current employment discrimination, 
may be either greater or less than the un- 
explained residual. 
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Joun R. Bunting, The First Pennsylvania Bank in Philadelphia 
Ropert M. Crower, University of California, Los Angeles 


2:30 pu. ISSUES AND PERSPECTIVES OF BLACK POLITICAL Economy 
Chairman: CHARLES Z. Witson; University of California, Los Angeles 
Papers: MattHew HOLDEN, JR., University of Wisconsin, Madison 
Political and Economic Change in the Black Community 
Ropert S. Browne, Black Economic Research Center 
The Economic Case for Reparations to Black America 
Discussants: BENNETT Harrison, University of Maryland 
(Others to be announced) 


2:30 p.m. THe KEYNESIAN REVOLUTION AND ITS PIONEERS 
Chairman: WALTER S. SALANT, The Brookings Institution 
Papers: Aan R. Sweezy, California Institute of Technology 
The Keynesians and Government Policy, 1933-1939 
Byrp L. Jones, University of Massachusetts 
The Rcle of Keynesians in Wartime Policy and Postwar Planning, 1940-1946 
Discussants: LAUCHLIN B. CURRIE, Department of Nationa] Planning, Colombia 
Marriner S. Ecctes, First Security Corporation, Salt Lake City 
RICHARD V. GILBERT, Harvard University 
Arvin H. Hansen, Professor Emeritus, Harvard University 
Seymour E. Harris, University of California, San Diego 
Leon KeyserLING, Washington, D.C. 
Ropert R. NATHAN, Robert R. Nathan Associates 


8:00 pu. PRESIDENTIAL ADDRESS 
Chairman: Seymour E. Harris, University of California, San Diego 
Speaker: James Tos, Yale University 


9:15 p.m. BUSINESS MEETING 


Wednesday, December 29, 1971 


8:30 Am. TAXATION OF THE POOR AND THE RICH 
Chairman: JosErH A. PEcHMAN, The Brookings Institution 
Papers: Davin M. Gorpon, National Bureau of Economic Research 
Taxation of the Poor 
EARL A. Tuomeson, University of California, Los Angeles 
Taxation of Wealth and of the Wealthy 
Discussants: ARNOLD C. HARBERGER, University of Chicago 
ROBERT J. Lampman, University of Wisconsin 
(Others to be announced) 


8:30am. Is THE SOUTH STILL BACKWARD? 
Chairman: Vivian W. Henperson, Clark College e 
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Papers: M. I. Foster, Tennessee Valley Authority 
Is the South Still a Backward Region, and Why? 
F. Ray MARSHALL, University of Texas 
Causes and Remedies in Southern Economic Development 
Discussants: Irvin SoBe, Florida State University 
James A. Herner, Clark College and Princeton University 


8:30 am. Tue FUTURE or CONSUMER SOVEREIGNTY 
Chairman: ROBERT SoLow, Massachusetts Institute of Technology 
Papers: ABBA P. LERNER, Queens College, City University of New York 
(Title to be announced) 
HERBERT Gintis, Harvard University 
Commodity Fetishism and Irrational Production: The Framework for an Analysis of Consumer 
Behavior 
Discussants: (To be announced) 


10:30 aa. History or Economic THOUGHT 

Chairman: Wriuiam D. Gramer, University of Illinois at Chicago Circle 
Papers: Cravrurp D. Goopwin, Duke University 

Economic Theory and Society: A Plea for Process Analysis 
Wittram R. ALLen, University of California, Los Angeles 

Irving Fisher, FDR, and the Great Depression 

Harry G. Jounson, University of Chicago 
The Early Economics of Keynes 


10:30 amt. Economic GROWTH AND RURAL Poverty (Joint Session with the American Agricultural Economics 
Association) 
Chairman: T. T. Wrtt1ams, Southern University, Baton Rouge 
Papers: Cart Gorscn, Harvard University 
Technical Change and the Distribution of Income in Rural Areas 
EmieEL Owens, Prairie View A. & M. 
The Poverty Programs of the 1960’s: An Evaluation 
Discussants: Jouspux D. Correy, U.S. Department of Agriculture 
J. Martin Redfern, University of Arkansas 


10:30 a.m. MODELS FOR oe LAND Use, HOUSING, AND TRANSPORTATION 
Chairman: Leon N. Moses, Northwestern University 
Papers: JEROME ROTHENBERG AND JOHN R. Harris, Massachusetts Institute of Technology 
A Simulation Model of Intra-Metropolitan Location: Housing, Business, Transportation, and 
Local Government 
LreonarD Merewrtz, University of California, Berkeley 
Public Transportation: Wish-Fulfillment and Reality in the San Francisco Bay Area 
Discussants: Rrcuarp F. Mutu, Stanford University 
Davin F. Braprorp, Princeton University 
CHARLES D. Baker, U.S. Department of Transportation 
BENJAMIN Cuini1z, Brown University 


2:30 pm. THE REGULATION OF TRANSPORATION (Joint Session with the Transportation and Public Utility Group) 
Chairman: (To be announced) 
Papers: GEorcE W. Hitton, University of California, Los Angeles 
What Regulatory Commissions Do and What They Think They Do 
Roy J. Sampson, University of Oregon 
Inherent Advantages Under Regulation 
Discussants: Grant M. Davis, Auburn University 
Jonn C. SPYCHALSKI, Pennsylvania State University 


2:30 p.m. Jonn R. Commons SESSION AND OMICRON DELTA EPSILON BIENNIAL CONVENTION 
Chairman: Ervin K. Zrncter, University of Houston 
Speaker: MILTON FRIEDMAN, University of Chicago and National Bureau of Economic Research 
(Papers and discussants to be awnounced) . 
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2:30 p.m. Economic Epucation (Committee on Economic Education of the American Economic Association) 
Chairman: GEORGE LELAND Bacu, Stanford University 
Papers: ALLEN C. Kerrey, University of Wisconsin 
T.I.P.S. and Technical Change in Classroom Instruction _ 
` RICHARD Attiyen, University of California, San Diego AnD Kerra LUMSDEN, Stanford University 
Some Modern Myths in Teaching Economics: The U.K. Experience 
MICHAEL ZWEIG, State University of New York at Stony Brook 
A New Course in Radical Economics 
Discussanis: James D. Gwartney, Florida State University + 
James M. Bucuanan, Virginia Polytechnic Institute 
Gorpon K. Doucrass, Pomona College 


2:30 p.m. . THE Economics or TECHNICAL CHANGE (provisional) 
(Papers and discussants to be announced) 


Program Notes 


This year sessions of the American Economic Association—as distinct from joint sessions originating with sister 
organizations—will be limited, with a few exceptions, to two main papers and discussions. Discussion papers, the 
session on Keynes apart, will not normally be published. This change allows a larger number of topics with wider 
coverage of member interest. As before, main papers will not exceed 4000 words. Where there are more than two 
papers, participants are being asked to limit their paper to 3000 words. 

Note that certain joint.sessions are still to be announced. 

The attention of members is directed. to two luncheons: one honoring the first American Nobel Memorial Prize 
winner, Professor Paul Samuelson, and Mrs. Samuelson; and the other honoring Gunnar and Alva Myrdal who 
are returning after a third of a century as guests of the Association to the scene of Professor Myrdal’s work on The 
American Dilemma. 

The Association has been asked, depending on expressed need, to establish a day care center for children. Would 
members who have specific intention of using such-a center, please communicate with J. K. Galbraith, 207 Littauer 
Center, Harvard University, Cambridge, Massachusetts 02138. 


ANNOUNCEMENTS 


Editor’s Announcement 


Beginning January 1, 1972, the American Economic 
Review will require a submission fee of $10 to accom- 
pany each manuscript when it is first sent in for publi- 
cation, regardless of size. However, manuscripts should 
not exceed fifty typewritten pages of text. Checks or 
money orders should be made payable to the American 
Economic Association. 

The submission fee was approved by the Executive 
Committee of the AEA at its March 1971 business 
meeting. The fee has two purposes: First, it will help 
defray costs of handling and screening the submitted 
papers. Second, it will encourage authors to submit their 
work in more finished form and hopefully cut down on 
` rejections which are based on the unfinished or pre- 
liminary quality of the papers. 


Nominating Comunitiee of The 
American Economic Association 


In accordance with Section IV, paragraph 2, of the 
bylaws of the American Economic Association as 
amended last year, President-elect John Kenneth 
Galbraith has appointed a Nominating Committee for 
1972 consisting of Charles L. Schultze, Chairman, 
Robert Eisner, William J. Fellner, Barbara Bergmenn, 
Thaddeus Spratlen, and Robert Lekachman. Attention 
of members is called to the part of the bylaw reading, 
“In addition to appointees chosen by the President- 
elect, the Committee shall include any other member 
of the Association nominated by petition including sig- 
natures and addresses of not less than 2 percent of the 
members of the Association, delivered to the Secretary 
before December 1. No member of the Association may 
validly petition for more than one nominee for the Com- 
mittee. The names of the Committee shall be announced 
to the membership immediately following its appoint- 
ment and the membership invited to suggest nominees 
for the various offices to the Committee.” 


Visiting Scientist Program in Economics 


The American Economic Association has received a 
further grant from the National Science Foundation to 
continue its Visiting Scientist Program in Economics 
during the 1971-72 academic year. The purpose of this 
program is to stimulate improved teaching and interest 
in modern economics at colleges and universities whose 
major focus is at the undergraduate level. Visits to 
about forty campuses were provided by the program in 
1970-71. 

The NSF grant provides financing for visits to cam- 
puses by distinguished economists who spend a day or 
so on each visit. The program is planned jointly be- 
tween the visitor and host institution; customarily it 
includes a talk to undergraduate major students, per- 
haps an informal seminar with faculty and students, 
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discussion of current course and research interests of the 
host faculty, and other activities as may be desirable. 
While the ultimate concern is to encourage greater 
interest in, and better teaching of, economics at the 
undergraduate level, visitor’s talks may be on research, 
current developments in economics, policy issues, or 
other topics that may seem appropriate to the needs of 
the particular institution. 

This program is under the general direction of the 
Association’s Committee on Economic Education. Pro- 
fessor Phillip Saunders administers the program under 
the policies established by the Committee. He works 
with an informal roster of economists around the 
country who may be available for such visits, depending 
on their own schedules and the degree of common inter- 
est between them and the inviting institutions. Insti- 
tutions are free to suggest visitors they would especially 
like to have, so long as these are within a radius of 200 
miles or so of the campus, in order to minimize travel 
costs. The host institution is expected to provide lodg- 
ing and meals for the visitor when he is on campus; 
other costs will be covered by the grant. 

Schools interested in applications should write to: 
Professor Phillip Saunders, Department of Economics, 
Indiana University, Bloomington, Indiana 47401. 


The Commission on College Physics announces the 
publication of the Proceedings of the Conference on Com- 
puters in Undergraduate Science Education held in Chi- 
cago, August 17-21, 1970. These Proceedings include 
papers on the following topics: I. Computational Mode; 
IL. Interactive Computer Graphics; III. Simulation 
Mode; IV. Analog Computing; V. Computer-Supervised 
Instruction; VI. Politics and Practice; VII. The Future 
Appendices. 

They are available on request to qualified individuals. 
When ordering your copy, please specify your discipline, 
institutional affiliation, and the nature of your interest 
in the educational use of computers. Requests may be 
addressed to: American Institute of Physics, State Uni- 
versity of New York, Stony Brook, New York 11790. 


New Journal 


Under the editorship of Benjamin B. Wolman, Long 
Island University, the International Journal of Group 
Tensions will publish objective studies of racial, reli- 
gious, ethnic, secioeconomic, and political conflicts. No 
research method and no methodological approach will 
be excluded and the Journal will publish surveys, ex- 
perimental and statistical research, historical, socio- 
logical, and anthropological studies, as well as clinical, 
psychoanalytical, and sociopsychological studies of 
groups and individuals. 

In preparation of manuscript the rules of the Amer- 
ican Psychological Association journals must be fol- 
lowed. Manuscripts should be subrhitted to Professor 
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Florence Denmark, Associate Editor, Hunter College, 
Psychology Department, 695 Park Avenue, New York, 
New York 10021. Correspondence concerning subscrip- 
tions and other business matters should be addressed to 
Dr. Clifton Kew, Business Manager, 177 East 77th 
Street, New York, New York 10021 


An International Symposium on Modelling Tech- 
niques in Water Resources Systems will be held in 
Ottawa, Ontario, Canada, on May 9-12, 1972. The 
Symposium will bring together international experts 
from all disciplines involved with the development and 
application of mathematical modelling techniques to the 
planning, operation, and management of water re- 
sources systems. Approximately 70 percent of the papers 
will be by invitation only, the rest will be selected from 
unsolicited papers. Some of the suggested fields are: 
economic and social, ecologic, water quality, estuarine, 
hydraulic, hydrologic, political, and institutional. The 
number of participants will be limited and participa- 
tion to the Symposium will be by invitation only. Fur- 
ther details can be obtained from: Dr. Asit K. Biswas, 
chairman, Organizing Committee, International Sym- 
posium on Modelling Techniques in Water Resources 
Systems, Water and Renewable Resources Sector, 
Department of Fisheries and Forestry, Ottawa, On- 
tario, Canada. 


Omicron Delta Epsilon, the Honor Society in Eco- 
nomics, announces the 1971 winners of the Frank W. 
Taussig and Irving Fisher Awards. The Taussig Award 
was won by Charles C. Brown of Boston College with 
his entry, “Income Guarantees and the Incentive Ques- 
tion.” The Fisher Award was won by Michael Szenberg 
of Long Island University with his entry, “The Eco- 
nomics of the Israeli Diamond Industry,” which was 
his Ph.D. dissertation at the City University of New 
York. 

The entries for the fourth year of the competitions 
should be submitted to the Departmental Selection 
Committees by January 1, 1972. Finalists will be judged 
by a Final Selection Board consisting of Professors 
Maurice Allais, William Baumol, Leonid Hurwicz, 
Wassily Leontieff, and Egon Neuberger (editor), The 
Taussig Award consists of $100 and publication in The 
American Economist. The Fisher Award consists of 
$1,000 and publication of the manuscript. For more in- 
formation write to: Egon Neuberger, Editor, Depart- 
ment of. Economics, State University of New York, 
Stony Brook, New York 11790. 


Ralph H. Oakes of 1500 Chicago Avenue, Apt. 704, 
Evanston, Illinois 60201 would like to sell a complete 
set of the American Economic Review, Mar. 1956 to 
date. Interested buyers should send bids to Mr. Oakes 
at the above address. 


Errata 


On page 125 of the June 1971 issue we failed to note 
that the Stillwater Oklahoma meeting on computer 
science and statistics will take place November 1 and 
2, 1971. 


Deaths 


Bennett A. Dominick, Jr., professor, department of 
agricultural economics, Cornell University, Apr. 14, 
1971. 

Robert Fairbanks, associate professor of economics 
and public administration, State University of New 
York at Albany, spring 1971. 

Michael Heilperin, visiting professor of economics, 
California State College, Los Angeles, Apr. 7, 1971. 

Gad P. Scoville, professor emeritus, department of 
agricultural economics, Cornell University, Mar. 9, 
1971. 

Walter D. Smith, assistant dean, Graduate School of 
Business, Columbia University, Mar. 8, 1971. 


Retirements 


M. D. Anderson, professor of economics, University 
of Florida, June 15, 1971. 

Goetz A. Briefs, professorial lecturer, department of 
economics, Georgetown University, May 1971. 

Carroll L. Christenson, professor of economics, Indi- 
ana University, June 1970. 

Morris A. Copeland, professor of economics, State 
University of New York at Albany. 

Joseph Dorfman, professor of economics, Columbia 
University, June 1971. 

Christopher J. Fagan, associate professor of econom- 
ics, University of Notre Dame, June 1971. 

Mark J. Fitzgerald, professor of economics, Univer- 
sity of Notre Dame, June 1971. 
` George N. Halm, professor emeritus, Fletcher School 
of Law and Diplomacy, Tufts University. 

Seymour E. Harris, University of California, San 
Diego, June 1971. 

Lloyd A. Helms, professor of economics, Bowling 
Green State University, June 1971. 

Karl Hobson, Washington State University. 

George B. Hurff, professor of economics, University 
of Florida, June 15, 1971. 

Wilfred S. Lake, professor of economics, Northeastern 
University, June 1971. ; 

Henry S. Miller, professor of economics, Queens Col- 
lege of the City University of New York. 

Charles Schertenleib, department of economics, 
Georgetown University, May 1971. 

Louis Shere, professor of economics, Indiana Uni- 
versity, June 1970. 

James M. Waller, visiting professor of economics, 
University of Virginia, June 30, 1971. 

Simon N. Whitney, professor of economics, New 
York Unrfiversity, June 1971. 
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Visiting Foreign Scholars 


Pranab K. Bardhan, Indian Statistical Institute, 
New Delhi: visiting professor of economics, Massa- 
chusetts Institute of Technology. 

Douglas Fisher, University of Essex: visiting profes- 
sor of economics, Pomona College, 1971-72. 

Francesco Foret, University of Torino: visiting pro- 
fessor of economics, Virginia Polytechnic Institute and 
State University, fall quarter 1971. 

S. Herbert Frankel, Oxford University: visiting pro- 
fessor of economics, University of Virginia, spring 
semester 1972. 

Rolf Funck, Karlsruhe University, West Germany: 
visiting scholar, department of economics, State Uni- 
versity of New York at Binghamton, fall 1971. 

Augusto Graziani, Istituto di Economia, Universita 
di Napoli: visiting professor of economics, University of 
Michigan, fall 1971. 

Ronald M. Hartwell, Nuffield College, Oxford: pro- 
fessor of economics, University of Virginia, fall semester 
1971. 

Don B. Hemmings, University of Sheffield: lecturer 
in finance, Graduate School of Business Administra- 
tion, New York University. 

Albert G. Hines, University of Durham, England: 
visiting professor of economics, Massachusetts Institute 
of Technology. 

Allan G. King, University of Cambridge: lecturer of 
economics, University of Texas at Austin. 

Jing-Min Lin, Nanyang University, Singapore: visit- 
ing professor, State University of New York at Albany, 
1971-72. 

Antal Majthay, Hungarian Academy of Science, 
Budapest: visiting professor of economics, Purdue Uni- 
versity, spring 1971. 

Gordon S. Mills, University of Bristol: visiting pro- 
fessor of economics, University of Virginia, 1971-72. 

Chikashi Moriguchi, Kyoto Institute of Economic 
Research, Japan: visiting associate professor, depart- 
ment of economics, University of Pennsylvania, 1971- 
72. 

Admantios Pepelasis, Athens, Greece: visiting pro- 
fessor of economics, Virginia Polytechnic Institute and 
State University, spring quarter 1971. 

Harry Richardson, University of Kent at Canterbury: 
visiting professor of economics, University of Pitts- 
burgh, Sept.—Dec. 1971. 

Michael E. Scorgie, Monash University, Melbourne: 
visiting professor, department of accounting, School of 
Business Administration, San Diego State College, 
1970-71. 


Promotions 


John Q. Adams IIT: associate professor of economics, 
University of Maryland. 

John M. Albertine: assistant professor, department of 
economics, Mary Washington College, University of 
Virginia. 

Marcus Alexis: professor, department of economics, 
School of Business Administration, University of Cali- 
fornia, Berkeley, July 1, 1971. a 


David J. Allee: professor, department of agricultural 
economics, Cornell University, July 1, 1971. 

Thomas J. Atchison: professor of management, School 
of Business Administration, San Diego State College, 
Sept. 1971. 

Douglas A. L. Auld: associate professor, department 
of economics, University of Guelph. 

Ralph E. Beals: professor of economics, Amherst 
College. 

Barbara R. Bergmann: professor of economics, Uni- 
versity of Maryland. 

Melvin K. Bers: professor of economics, State Uni- 
versity of New York at Albany. 

Phillip G. Bibo: assistant professor, department of 
conomics, Indiana State University. 

Russell L. Block: associate professor of business law, 
School of Business Administration, San Diego State 
College, Sept. 1971. 

M. E. Bond: associate professor of economics, Ari- 
zona State University. 

Miltiades Chacholiades: professor of economics, 
Georgia State University, Sept. 1971. 

Gene L. Chapin: associate professor of economics, 
Ohio University, Sept. 1, 1971. 

Christopher K. Claque: associate professor of eco- 
nomics, University of Maryland. 

James L. Cochrane: associate professor, department 
of economics, University of South Carolina. 

Craig G. Coelen: assistant professor of economics, 
Northeastern University. 

Jobn G. Cragg: professor, department of economics, 
University of British Columbia., 

Ward S. Curran: professor of economics, Trinity Col- 
lege, Sept. 1, 1971. 

Douglas C. Dacy: professor of economics, University 
of Texas at Austin. 

John S. Evans: assistant professor, department of 
economics, University of Alabama, Feb. 1, 1971. 

Laurence P. Feldman: associate professor of market- 
ing, University of Illinois at Chicago Circle. 

Robert A. Flammang: professor of economics, Louisi- 
ana State University. 

Olan D. Forker: professor, department of agricultural 
economics, Cornell University, July 1, 1971. 

Richard F. Fryman: associate professor, department 
of economics, Southern Illinois University. 

Paul Grimaldi: assistant professor of economics, 
Seton Hall University, Sept. 1971. 

Jared E. Hazelton: associate professor of economics, 
University of Texas at Austin. 

James J. Heckman: assistant professor of economics, 
Columbia University. 

John F. Helliwell: professor, department of econom- 
ics, University of British Columbia. 

Dale Hiestand: professor, Graduate School of Busi- 
ness, Columbia University, July 1, 1971. 

Raymond Horton: assistant professor, Graduate 
School of Business, Columbia University, July 1, 1971. 

William Hosek: associate professor of economics, 
Whittemore School of Business and Economics, Uni- 
versity of New Hampshire. 

Marvin R. Jackson, Jr.: associate professor of eco- 
nomics, Arizona State University. 
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Robert J. Kalter: associate professor, department of 
agricultural economics, Cornell University, July 1, 1971. 

Samuel C. Kelley, Jr.: professor of economics, Ohio 
State University. 

B. F. Kiker: professor, department of economics, 
University of South Carolina. 

K. Klawe: associate professor of economics, Uni- 
versity of Alberta. 

Robert L. Knox: professor of economics, Arizona 
State University. 

Ben Korda: professor o economics, University of 
Alberta. 

William E. Laird: professor of economics, Florida 
State University. 

Harvey Lapan: assistant professor of economics, 
Northeastern University. 

John Ledyard: associate professor of economics, 
Northwestern University. 

Axel Leijonhufvud: professor of economics, Uni- 
versity of California, Los Angeles. 

David Lewing: assistant professor, Graduate School 
of Business, Columbia University, July 1, 1971. 

Kevin M. Lightner: associate professor of accounting, 
School of Business Administration, San Diego State 
College, Sept. 1971. 

Allyn O. Lockner: professor, department of econom- 
ics, South Dakota State University, July 1, 1971. 

C. A. Knox Lovell: associate professor of economics, 
University of North Carolina at Chapel Hill. 

F. William McElroy: associate professor, depart- 
ment of economics, Georgetown University, Apr. 1971. 

Martin C. McGuire: professor of economics, Uni- 
versity of Maryland. 

H. Michael Mann: professor of economics, Boston 
College. 

Phillip A. May: professor of economics, Northern 
Michigan University. 

Gary K. Michael: associate professor of economics 
and business administration, University of Vermont. 

Dale Mortensen: associate professor of economics, 
Northwestern University. 

Brian M. Neuberger, associate professor of finance, 
School of Business Administration, San Diego State 
College, Sept. 1971. 

Duane F. Neuman: extension associate professor of 
economics, North Carolina State University. 

M. S. Noorzoy: associate professor of economics, 
University of Alberta. 

Daniel I. Padberg: professor, department of agri- 
cultural economics, Cornell University, July 1, 1971. 

Peter H. Pearse: professor, department of economics, 
University of British Columbia. 

Martin M. Perline: professor of economics, Wichita 
State University, Sept. 1971. 

William P. Pinna: assistant professor of economics, 
North Carolina State University. 

Marion L. Piotowski: professor, department of 
finance, College of Business Administration, Texas 
A&M University, Sept. 1, 1971. 

Saul Pleeter: assistant professor of economics, Indi- 
ana University... 

Fred B. Renwick: professor of finance, Graduate 


School of Business Administration, New York Uni- 
versity. 

William A. Reynolds: professor of economics, Wind- 
ham College, Sept. 1, 1971. 

H. Kirk Roberts: assistant professor of economics, 
Indiana University. 

James N. Rosse: associate professor of economics, 
Stanford University. 

Milton R. Russell: professor, department of econom- 
ics, Southern Illinois University. 

Gian S. Sahota: professor of economics, Vanderbilt 
University. 

Lars G. Sandberg: professor of economics, Ohio 
State University. 

Beverly K. Schaffer: associate professor of economics, 
Emory University, Sept. 1, 1971. 

Mary J. Schlinger: associate professor of marketing, 
University of Hlinois at Chicago Circle. 

Barney K. Schwalberg: associate professor, depart- 
ment of economics, Brandeis University. 

Gerald W. Scully: associate professor, department of 
economics, Southern Illinois University. 

A. Ross Shepherd: professor, department of econom- 
ics, University of Missouri at Kansas City, Sept. 1971. 

William G. Shepherd: professor of economics, Uni- 
versity of Michigan. 

Heidimarie Sherman: assistant professor of econom- 
ics, Whittemore School of Business and Economics, 
University of New Hampshire. 

Daniel G. Sisler: professor, department of agricul- 
tural economics, Cornell University, July 1, 1971. 

Samuel L. Skogstad: professor of economics, Georgia 
State University, Sept. 1971. 

Richard K. Smith: assistant professor, department of 
economics, Marietta College. 

Robert F. Smith: professor of economics, Louisiana 
State University. 

Walter A. Smith: associate professor of economics, 
College of Business Administration, University of Tulsa. 

Frank P. Stafford: associate professor of economics, 
University of Michigan. 

Richard A. Stanford: assistant professor of econom- 
ics, Furman University. 

Robert N. Stearns: assistant professor, department 
of economics, Connecticut College. 

Marvin J. Sternberg: associate professor of econom- 
ics, State University of New York at Albany. 

Bernt P, Stigum: professor of economics, North- 
western University. 

J. D. Stolen: associate professor of economics, Uni- 
versity of Nebraska at Omaha. 

Paul S. Stone: extension associate professor of eco- 
nomics, North Carolina State University. 

Howard R. Swaine: professor of economics, Northern 
Michigan University. 

Steven M. Swanson: assistant professor of economics, 
Northeastern University. 

Wiliam O. Thweatt: professor of economics, Vander- 
bilt University. 

Arthur B. Treadway: associate professor of econom- 
ics, Northwestern University. 

George Tzannetakis: professor of economics, School 
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of Business Administration, Seton Hall University, 
Sept. 1971. 

Russell S. Uhler: associate professor, department of 
economics, University of British Columbia. 

J. S. Uppal: professor of economics, State University 
of New York at Albany. 

James W. Walker: associate professor of manage- 
ment, School of Business Administration, San Diego 
College, Sept. 1971. 

Janet West: assistant professor of economics, Uni- 
versity of Nebraska at Omaha. 

Jerome D. Wiest: professor of management science, 
Rice University. 

Heiko deB. Wijnholds: professor of finance, School 
of Business Administration, San Diego State College, 
Sept. 1971. 

James A. Wilde: associate professor of economics, 
University of North Carolina at Chapel Hill. 

John Wile: assistant professor of economics, Rens- 
selaer Polytechnic Institute, May 1971. 

Bruce Wilkinson: professor of economics, University 
of Alberta. 

Richard D. Winkelman: associate professor of eco- 
nomics, Arizona State University. 

Klaus H. Wolff: professor of economics, Middlebury 
College, Sept. 1971. 

Robert G. Wyckham: associate professor, depart- 
ment of economics and commerce, Simon Fraser Uni- 
versity. 

Randolph O. Yeager: professor of economics, Western 
Kentucky University. 

Bruce Wilkinson: professor of economics, University 
of Alberta. 


Administrative Appointments 


Glen W. Atkinson: associate professor, chairman, 
department of economics, College of Business Adminis- 
tration, University of Nevada, July 1970. 

James C. Baker: chairman, department of finance, 
Kent State University, Sept. 1971. 

William C. Bonifield: chairman, department of eco- 
nomics, Wabash College, Sept. 1971. 

Richard V. Cotter: associate dean of graduate stud- 
ies, College of Business Administration, University of 
Nevada, July 1970. 

John V. Craven: professor, chairman, department of 
economics, Middlebury College, July 1971. 

Henry L. Custer: assistant professor, chairman, de- 
partment of accounting, College of Business Adminis- 
tration, University of Nevada, July 1970. 

Melvin A. Eggers: chancellor and president, Syracuse 
University, June 1971. 

Kenneth G, Elzinga: assistant dean, College of Arts 
and Sciences, University of Virginia, Sept. 1971. 

Joseph R. Fahey: dean, College of the Holy Cross. 

Daniel O. Fletcher: chairman, department of eco- 
nomics, Denison University. 

A. Myrick Freeman III: chairman, department of 
economics, Bowdoin College, spring 1971. 

Bert T. Glaze: chairman, department of economics, 
Marietta College. 

Marshall I. Goldman: chairman, department of eco- 
nomics, Wellesley College. 


H. Scott Gordon: chairman, department of eco- 
nomics, Indiana University. 

Paul T. Hendershot: director of graduate studies in 
economics and business administration, University of 
Mississippi. 

Patric H. Hendershott: chairman, economics policy 
committee, Purdue University. 

Warren S. Hunsberger: director, Center for Asian 
Studies, The American University. 

Peter B. Kenen: director, international finance sec- 
tion, Princeton University, July 1, 1971. 

Dick Kosobud: head, department of economics, Uni- 
versity of Illinois at Chicago Circle. 

Robert L. Knox: chairman, department of economics, 
Arizona State University. 

Fred H. Leonard: chairman, department of econom- 
ics, Smith College. 

Cliff Lloyd: chairman, department of economics, 
University of Iowa. 

Jack McCullick: chairman, department of economics, 
Fort Hays Kansas State College, Feb. 1, 1971. 

Francis McLaughlin: assistant chairman, department 
of economics, Boston College, June 1, 1971. 

Joseph R. Mason: chairman, department of eco- 
nomics, State University of New York at Brockport. 

Hans C. Palmer: acting chairman, department of 
economics, Pomona College, 1971-72. 

Harold Petersen: chairman, department of economics, 
Boston College, June 1, 1971. 

Walter J. Primeaux, Jr.: director, Bureau of Business 
and Economics Research, University of Mississippi. 

Albert Rees: chairman, department of economics, 
Princeton University, July 1, 1071. 

John W. Rowe, Jr.: chairman, department of econom- 
ics, University of Houston. 

Robert Saunders: chairman, department of econom- 
ics, Kent State University, Sept. 1971. 

Robert C. Stuart: acting chairman, department of 
economics, Douglass College, Rutgers University, 
1971-72. 

Daniel B. Suits: chairman, board of studies in eco- 
nomics, University of California, Santa Cruz. 

Wesley B. Sundquist, U.S. Department of Agricul- 
ture: head, department of agricultural and applied 
economics, University of Minnesota. 

Ingo Walter: associate dean, Graduate School of 
Business Administration, New York University. 

Oliver E. Williamson: chairman, department of eco- 
nomics, University of Pennsylvania. 

Ben M. Wofford: associate dean of undergraduate 
studies, College of Business Administration, University 
of Nevada, July 1970. 

Edward A. Zane: professor, chairman, managerial 
sciences, College of Business Administration, University 
of Nevada, July 1970. 


Appointments 


Charles L. Alfrod III: assistant professor of business 
administration, Furman University. 

William R. Allen, University of California, Los An- 
geles: professor of economics, Texgs A&M University. 

Akeel H. Alsadi, University of Southern California: 
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visiting lecturer, department of economics, San Diego 
State College. 

Wayne R. Archer, Indiana University: assistant pro- 
fessor of real estate and urban land studies, University 
of Florida, Sept. 1971. 

G. Christopher Archibald, University of Essex: pro- 
fessor, department of economics, University of British 
Columbia. 

Fred D. Arditti, University of California: associate 
professor of finance, University of Florida, Sept. 1971. 

Michael Balch, University of Chicago: associate pro- 
fessor, department of economics, University of Iowa. 

Stephen E. Baldwin, Chico State College: special 
reports group, Bureau of Labor Statistics, Washington, 

William J. Barger: instructor of economics, Univer- 
sity of Southern California. i 

Christopher C. Barnekov, Jr., University of Chicago: 
instructor, department of economics, Ohio State Uni- 
versity. 

Peter Barth, Ohio State University: associate pro- 
fessor, department of economics, University of New 
Mexico. 

George Bateman, University of Chicago: assistant 
professor, department of economics, Marietta College. 

Joseph R. Bisignano: lecturer, department of eco- 
nomics, Rutgers-The State University, July 1971. 

Stanley W. Black: associzte professor of economics, 
Vanderbilt University, Sept. 1, 1971. 

Roger A. Blau: associate professor of business admin- 
istration, University of North Carolina at Chapel Hill. 

Harry Bloch: assistant professor, department of eco- 
nomics, University of British Columbia. 

Barry Blueston, Michigan University: instructor, de- 
partment of economics, Boston College. 

Steven Bolten, University of Houston: visiting assist- 
ant professor of finance, Graduate School of Business 
Administration, New York University. 

Thomas Borcherding, University of Washington: 
associate professor of economics, Virginia Polytechnic 
Institute and State University. 

James M. Boughton: assistant professor of economics, 
Indiana University. 

David A. Bowers, Case Western Reserve University: 
visiting associate professor of economics, Rice University. 

Garry N. Bowles: visiting lecturer of accounting, 
University of North Carolina at Chapel Hill. 

Marcel Boyer: assistant professor of economics, York 
University, July 1, 1971. 

William K. Brandt: associate in business, Graduate 
School of Business, Columbia University, July 1, 1971. 

Christine Branson, Council of Economic Advisers: 
instructor of economics, Simmons College. 

Eugene F. Brigham, University of Wisconsin: gradu- 
ate research professor of finance, University of Florida, 
Sept. 1971. 

Eric Brown, University of Wisconsin: instructor of 
economics, Simmons College. 

J. Michael Brown: assistant professor of economics 
and finance, University of Mississippi. 

Joseph M. Burns, University of California, Los 
Angeles: associate professor of economics, Rice Uni- 
versity, July 1971. 

Winston Bush, Washington University: assistant pro- 


fessor of economics, Virginia Polytechnic Institute and 
State University. 

Harry F. Campbell: assistant professor, department 
of economics, University of British Columbia. 

Barry Carin: research assistant, Treasury Board, 
Planning Branch, Ottawa, Sept. 1971. 

David Cass: professor of economics, Graduate School 
of Industrial Administration, Carnegie-Mellon Univer- 
sity, Sept. 1970. 

Richard J. Cebula: assistant professor of economics, 
Ohio University, Sept. 1971. 

Charlotte A. Chamberlain: instructor of economics, 
Northeastern University. 

Lowell C. Chesborough, University of Minnesota: 
assistant professor of real estate and urban land studies, 
University of Florida, winter 1972. 

Barry M. Chiswick, Columbia University: associate 
professor of economics, Queens College of the City Uni- 
versity of New York. 

Victor Cholewicki: assistant professor, department 
of economics, Boston University. 

Krishan Chopro: assistant professor of economics, 
State University of New York College of Oneonta. 

William B. Clatanoff: assistant professor, department 
of economics, Mary Washington College, University of 
Virginia. 

Robert W. Clower, Northwestern University: pro- 
fessor, department of economics, University of Cali- 
fornia, Los Angeles. : 

Benjamin J. Cohen: Woodrow Wilson School, Prince- 
ton: associate professor of international economic rela- 
tions, Fletcher School of Law and Diplomacy, Tufts 
University, Sept. 1971. 

Michael Conroy, University of Illinois at Urbana- 
Champaign: assistant professor, department of eco- 
nomics, University of Texas at Austin. 

Jerry L. Cromwell: Instructor of economics, North- 
eastern University. 

Dipankar Dasgupta: assistant professor of economics, 
York University, July 1, 1971. 

Wilfred L. David: assistant professor, department of 
economics, Brooklyn College. 

Benjamin G. Davis, University of Maryland: re- 
search economist, Resource Management Corporation, 
Feb. 1971. 

Harold Demsetz, University of Chicago: visiting 
professor of economics, University of California, Los 
Angeles. 

Warren Dent, University of Rochester: assistant 
professor, department of economics, University of Iowa. 

Calvin L. DePass: instructor, department of eco- 
nomics, The American University. 

Paul DeRosa: lecturer of economics, Douglass Col- 
lege, Rutgers University. 

Arthur S. DeVany, University of California, Los 
Angeles: visiting associate professor, Texas A&M 
University. 

Harry M. Douty: visiting professor, department of 
labor economics and income security, School of Indus- 
trial and Labor Relations, Cornell University. 

Rolf H. Dumke: assistant professor, department of 
economics, University of British Columbia. 

Richarå Duvick, Economic Research Service, 
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U.S.D.A.: assistant professor, agricultural economics 
department, Ohio State University, Aug. 1, 1971. 

Richard Elnicki, Yale University: associate pro- 
fessor of management, University of Florida, Sept. 1971. 

Richard D. Emmerson: assistant professor of eco- 
nomics, University of California, San Diego, 1971-72. 

Noel J. J. Farley: associate professor, department of 
economics, Bryn Mawr College. 

Allan M. Feldman, Johns Hopkins University: as- 
sistant professor, department of economics, Brown 
University, fall 1971. 

Ann P. Fisher: assistant professor, department of 
economics, State University of New York College at 
Fredonia, August 29, 1971. 

Frank R. Flatters: assistant professor of economics, 
Queen’s University. 

Eric Flamholtz: assistant professor, Graduate School 
of Business, Columbia University, July 1, 1971. 

Russell Fogler, Brooklyn Polytechnic Institute: as- 
sistant professor of management, University of Florida, 
Sept. 1971. 

Michele Fratianni: assistant professor of business 
economics, School of Business, Indiana University, 
Aug. 1971. 

Alan Freiden, University of Chicago: assistant pro- 
fessor of economics, Virginia Polytechnic Institute and 
State University. 

Richard T. Froyen: assistant professor of economics, 
University of North Carolina at Chapel Hill. 

Earl I. Fuller, University of Massachusetts: pro- 
fessor and extension economist farm management, agri- 
cultural and applied economics; extension service, 
University of Minnesota. 

A. Ronald Gallant: visiting assistant professor of 
economics and statistics, North Carolina State Uni- 
versity. 

Hugh B. Garnett, Jr., University of California, 
Berkeley: assistant professor of economics, Southern 
Methodist University, Sept. 1971. 

Paul Gilbarg, University of Minnesota: professor, 
department of economics, Lewis and Clark College. 

Curtis L. Gilroy: assistant professor, department of 
economics, Wells College. 

Irvin N. Gleim, University of Illinois: assistant pro- 
fessor of accounting, University of Florida, Sept. 1971. 

Andrew J. Gold: associate professor of economics and 
director, urban and environmental studies, Trinity 
College. 

Lawrence Goldberg: research assistant, Human Re- 
source Research Center, University of Southern Cali- 
fornia, Sept. 1971. 

Claudia Goldin: assistant professor, department of 
economics, University of Wisconsin-Madison. 

Philip E. Graves, Northwestern University: assistant 
professor of economics, Arizona State University. 

James M. Griffin: assistant professor of economics, 
University of Houston. 

Paul T. Gross, Jr., University of Rhode Island: asso- 
ciate professor of economics and business administra- 
tion, University of Vermont. 

Asher Halperin: visiting professor, Graduate School 
of Business, Columbia University, June 1, 1971. 

Thomas Hamer: visiting assistant professor of eco- 
nomics, Bowling Green State University. 


Masanori Hashimoto, Columbia University and Na- 
tional Bureau of Economic Research: assistant pro- 
fessor, department of economics, Wayne State Univer- 
sity, Sept. 1971. 

Dennis Henderson, Michigan State University: as- 
sistant professor, agricultural economic department, 
Ohio State University, Sept. 1, 1971. 

J. Vernon Henderson: assistant professor of econom- 
ics, Queen’s University. 

Edward A. Hewett, University of Michigan: assistant 
professor, University of Texas at Austin. 

P. J. Hill: visiting assistant professor, department of 
economics, University of Iowa. 

Fred Hitzhusen, Cornell University: assistant pro- 
fessor, agricultural economics department, Ohio State 
University, Aug. 1971. 

Thomas Hogarty, Northern Illinois University: 
assistant professor of economics, Virginia Polytechnic 
Institute and State University. 

Kenneth W. Hollman: assistant professor of economic 
research, University of Mississppi. 

Charles R. Hulten: visiting assistant professor of 
political egonomy, Johns Hopkins University. 

Robert B. Hume: instructor, department of econom- 
ics, University of Rhode Island, July 1, 1971. 

Michael D. Hurd: assistant professor, department of 
economics, Stanford University. 

Peter Hutchinson: visiting assistant professor of eco- 
nomics, Bowling Green State University. 

John Iton, McGill University: associate professor of 
economics, University of Pittsburgh, Sept. 1971. 

Young S. Jang, State University of New York at 
Plattsburgh: assistant professor of economics and man- 
agement, State University of New York at Albany. 

William H. Jean: visiting professor of business ad- 
ministration, University of North Carolina at Chapel 
Hill, fall semester 1971. 

Tim D. Kane: assistant professor of economics, Fort 
Hays Kansas State College. 

Charles C. King: assistant professor of economics, 
Emory and Henry College, Sept. 1971. 

Robert E. Klippel, Harvard University: assistant 
professor of marketing, University of Florida, Sept. 
1971. 

Jay. E. Klompmaker: assistant professor of business 
administration, University of North Carolina at Chapel 
Hill. 

Richard V. Knight: instructor, department of eco- 
nomics, Case Western Reserve University, Sept. 1971. 

Robert T. Kudrle, Harvard University: assistant 
professor of economics, Texas A&M University. 

Oldrich Kyn, University of California, Berkeley: 
associate professor, department of economics, Boston 
University. 

Walter C. Labys, United Nations Conference on 
Trade and Development: assistant professor, depart- 
ment of economics, University of Rhode Island, July 
1, 1971. 

James A. Largay, Cornell University: assistant pro- 
fessor of accounting, Rice University, July 1971. 

Judith R. Lave: assistant professor of economics, 
Graduate School of Industrial Administration, Car- 
negie-Mellon University, Sept. 1, 1971. 
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Arthur S. Lazare: assistant professor, department of 
economics, Brooklyn College. 

Takyun J. Lee: assistant professor of economics, 
Lebanon Valley College, Sept. 1971. 

Louis Lefeber: visiting professor of economics, York 
University, July 1, 1971. 

Robert A. Lewis: assistant professor of economics, 
Ohio University, Sept. 1, 1971. 

Lee A. Lillard III: instructor of economics, North 
Carolina State University. 

David E. Lindsey: assistant professor of economics, 
Macalester College, fall 1971. 

Charles D. Liner: assistant professor of economics, 
public law and government, University of North Caro- 
lina at Chapel Hill. 

Trene Lurie: assistant professor, department of eco- 
nomics, Institute for Research on Poverty, University 
of Wisconsin-Madison. 

Jerolyn R. Lyle: assistant professor, department of 
economics, The American University. 

Gary L. McDowell: assistant professor of economics, 
Lewis and Clark College. 

James B. McNamara: assistant professor, depart- 
ment of economics, Brooklyn College. 

David L. McNicol, Harvard University: assistant 
professor, department of economics, University of 
Pennsylvania. 

Paul M, Manchester: assistant professor, department 
of economics, Mary Washington College, University of 
Virginia, 

Richard B. Mancke, University of Chicago: assistant 
professor, department ‘of economics, University of 
Michigan, 

Stanley H., Master, University of Wisconsin: visiting 
associate professor, department of economics, Univer- 
sity of Notre Dame, Jan. 1972. 

Michael Mazis, Pennsylvania State University: as- 
sistant professor of marketing, University of Florida, 
Mar. 1971. 

David Meiselman, Macalester College: professor of 
economics, Virginia Polytechnic Institute and State 
University, Reston Campus. 

Peter Mieszkowski: professor of éconoraics, Queen’s 
University. 

Gerald M. Miller: instructor of economics, Miami 
University, Ohio, Sept. 1971. 

Kendrick W. Miller, Jr., University of California, 
Berkeley: assistant professor of economics, University of 
California, Santa Cruz. 

Richard K. Miller: instructor, department of eco- 
nomics, Washington and Jefferson College. 

David Minars: assistant professor, department of 
economics, Brooklyn College. 

Jora R. Minasian: visiting professor of economics, 
University of Southern California. 

John A. Miranowski: instructor of economics, North- 
eastern University. 

Herbert Mohring: professor of economics, York Uni- 
versity, July 1, 1971. 

Richard D. Morgenstern, American University: as- 
sistant professor of economics, Queens College of the 
City University of New York. 

Samuel A. Morley, University of Wisconsin: visiting 
assistant professor of economics, Rice University. 


Clarence C. Morrison: professor of economics. Indi- 
ana University. 

M. H. Morse: professor, department of economics, 
Dalhousie University, July 1, 1971. 

Laurence S. Moss, Columbia University: assistant 
professor of economics, University of Virginia, Sept. 
1971. 

Ernest A. Nagata, Purdue University: assistant pro- 
fessor of finance, University of Florida, Sept. 1971. 

Carl W. Noller: assistant professor of economics, 
College of Business Administration, Valparaiso Uni- 
versity, fall 1971. 

Ken Norrie: assistant professor of economics, Uni- 
versity of Alberta. 

David Novack, Vassar College: jectürer of economics, 
State University of New York at Albany. 

David J. Nye, University of Pennsylvania: assistant 
professor of insurance, University of Florida, Sept. 1971. 

Gerald W. Olson: instructor, department of econom- 
ics, University of Missouri at Kansas City, Sept. 1971. 

Franklin L. Orth, Jr.: assistant professor of econom- 
ics, University of Alaska, 

Edward Osborne: assistant professor, department of 
economics, Marietta College. 

Donald G. Paterson: assistant professor, department 
of economics, University of British Columbia. 

Harold Payson III: instructor of international eco- 
nomic relations, Fletcher School of Law and Diplomacy, 
Tufts University, June 1971. 

Carlos M. Pelaez: assistant professor of economics, 
Vanderbilt University. 

Edmunds S. Phelps, University of Pennsylvania: 
professor of economics, Columbia University. 

Edward S. Phillips, University of Missouri-Kansas 
City: assistant professor of economics, Marshall Uni- 
versity. 

David Pingry, Purdue University: assistant pro- 
fessor of economics, Virginia Polytechnic Institute and 
State University. 

Charles Plott, Purdue University: professor of eco- 
nomics, California Institute of Technology. 

Edward V. Prescott: assistant professor of economics, 
Graduate School of Industrial Administration, Car- 
negie-Mellon University, Sept. 1, 1971. 

John J. Pringle: associate professor of business ad- 
ministration, University of North Carolina at Chapel 
Hill. 

Douglas D. Purvis: assistant professor of economics, 
Queen’s University. 

Robert C. Radcliffe, University of Ohio: assistant 
professor of finance, University of Florida, Sept. 1971. 

Akundi S. Rao, University of Rochester: assistant 
professor, department of economics, City College of the 
City University of New York. 

Benjamin U. Ratchford: visiting professor of finance, 
University of Florida, winter quarter, 1971-72. 

Michael Reich : assistant professor, department of 
economics, Boston University. 

Joseph D. Reid, Jr., University of Chicago: assistant 
professor, department of economics, University of 
Pennsylvania. 

Stephen Resnick, Yale University : associate pro- 
fessor, department of economics, City College of the 
City University of New York. 
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John Riley, Massachusetts Institute of Technology: 
instructor, department of economics, Boston College. 

Hugh T. Rockoff: lecturer, department of economics, 
Rutgers-The State University, July 1971. 

Joel B. Rosenberg: instructor of economics, State 
University of New York College at Geneseo. 

Thomas Rossi: assistant professor of economics, State 
University of New York College at Oneonta. 

David S. Rubin: assistant professor of business ad- 
ministration, University of North Carolina at Chapel 
Hill. 

Brian S. Rungeling: assistant professor of economic 
research; codirector of Mid-South Center for Man- 
power Studies, University of Mississippi. 

Yasuhiro Sakai: assistant professor of economics, 
University of Pittsburgh, Sept. 1971-73. 

Gerald L. Salamon, Ohio State University: assistant 
professor of accounting, University of Florida, Sept. 
1971. 

Nicolas Sanchez, University of Southern California: 
assistant professor of economics, Texas A&M Uni- 
versity. 

Warren C. Sanderson: assistant professor, depart- 
ment of economics, Stanford University. 

Todd M. Sandler, State University of New York: 
assistant professor of economics, Arizona State Uni- 
versity. 

Anthony Santomero: assistant professor of econom- 
ics, City College of the City University of New York, 
Sept. 1971. 

W. Phillip Saunders, Jr.: professor of economics, 
Indiana University. 

Pawan K. Sawhney: instructor of economics, North- 
eastern University. 

Mark E. Schaefer: assistant professor of economics, 
Georgia State University. 

Richard M. Scheffler: assistant professor of economics 
and research associate, Health Services Center, Uni- 
versity of North Carolina at Chapel Hill. 

Peter J. Schmidt: assistant professor of economics, 
University of North Carolina at Chapel Hill. 

Maria Schmundt: assistant professor, department of 
economics, University of Wisconsin-Madison. 

S. Prakash Sethi: visiting assistant professor, Gradu- 
ate School of Business, Columbia University, June 1, 
1971. 

James Shepherd, University of British Columbia: 
assistant professor of economics, Whitman College. 

C. Richard Shumway: assistant professor of econom- 
ics, North Carolina State University. 

Margaret C. Simms, Stanford University: assistant 
professor of economics, University of California, Santa 
Cruz. 

Frank A. Sloan, RAND Corporation and University 
of California, Los Angeles: assistant professor of eco- 
nomics, University of Florida, Sept. 16, 1971. 

Dennis E. Smallwood, Cowles Foundation, Yale Uni- 
versity: assistant professor of economics, University 
of California, San Diego. 

Emmett D. Smith, Ohio State University: assistant 
professor of accounting, University of Florida, Mar. 
1971. 

Halbert C. Smith, Ohio State University: visiting 


professor of real estate and urban land studies, Uni- 
versity of Florida. 

Kenneth R. Smith, University of Wisconsin: visiting 
associate professor of economics, University of Cali- 
fornia. 

Lewis H. Smith: assistant professor of economic re- 
search, University of Mississippi. 

John J. Solady: assistant professor of economics, 
Pennsylvania State University, Sept. 1971. 

Clive Southey, University of British Columbia: as- 
sistant professor, department of economics, University 
of Guelph, July 1, 1971. 

Miron Stano, Cornell University: assistant professor, 
department of economics, Wayne State University, 
Sept. 1971. 

Paula E, Stephan: assistant professor of economics, 
Georgia State University. 

Dana N. Stevens: assistant professor of economics, 
Georgia State University. 

Douglas B. Stewart, University of Oregon: visiting 
lecturer, department of economics, San Diego State 
College. 

Mahlon R. Straszheim, Harvard University: associ- 
ate professor of economics, University of Maryland. 

Raymond J. Struyk, U.S. Air Force: visiting assist- 
ant professor of economics, Rice University. 

David H. Stuart: instructor of economics, North 
Carolina State University. 

William C. Stubblebine, Claremont Men’s College: 
visiting associate professor of economics, Southern 
Methodist University, Sept. 1971. 

Andrew M. Sum: instructor of economics, North- 
eastern University. 

Dalip S. Swamy, Standard Oil Company, New 
Jersey: visiting associate professor of economics, South- 
ern Methodist University, Sept. 1971. 

William K. Tabb, University of Connecticut: associ- 
ate professor of economics, Queens College, City Uni- 
versity of New York. 

Leonard J. Tashman, Federal Reserve Board: as- 
sistant professor of economics and business administra- 
tion, University of Vermont. 

Russell Taussig: visiting professor, Graduate School 
of Business, Columbia University, June 1, 1971. 

Dean G. Taylor, University of Chicago: assistant 
professor of finance, University of Florida, Sept. 1971, 

Ronald J. Teichman, Northwestern University: as- 
sistant professor of accounting, University of Florida, 
Sept. 1971. 

Thom B. Thurston: assistant professor of economics, 
Queens College, City University of New York. 

Frank Tinari: assistant professor of economics, 
Seton Hall University, Sept. 1971. 

Thomas R. Tirney, Temple University: assistant 
professor of economics and business administration, 
University of Vermont. 

Bonne A. Turchi: assistant professor of economics 
and research associate, Population Program, University 
of North Carolina at Chapel Hill. 

Aldon A. Turner: instructor of economics, North 
Carolina State University. ‘ 

Adolph L. Vandendorpe: associate professor of eco- 
nomics, Macalester College, fall 1971. 
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John M. Volpe: assistant professor, department of 
economics, Connecticut College. 

George M. von Furstenberg: associate professor of 
economics, Indiana University. 

Terence J. Wales, University of Pennsylvania: asso- 
ciate professor, department of economics, University 
of British Columbia. 

Gary M. Walton: professor of economics, Indiana 
University. 

Thomas Walton: assistant professor of economics 
and finance, Graduate School of Business, New York 
University. 

Stanley Warner: professor of administrative studies 
and economics, York University, July 1, 1971. 

John Wassom, University of Florida: associate pro- 
fessor of economics, Western Kentucky University. 

Norman L. Weed: associate professor, department of 
economics, Wichita State University, Sept. 1971. 

Merle Y. Weiss, National Bureau of Economic Re- 
search, Inc.: lecturer, department of economics, Uni- 
versity of Pennsylvania. 

Francine Weisskoff: instructor of economics, Trinity 
College. 

William S. Westbrook, Ohio University: associate 
professor of economics, Marshall University. 

Kenneth Wieand: assistant professor of economics, 
Marquette University. 

Albert R. Wildt, Purdue University: assistant pro- 
fessor of marketing, University of Florida, Sept. 1971. 

Alan Winger, University of Kentucky: professor of 
economics and urban studies, University of Florida, 
Sept. 16, 1971. 

Benjamin W. Wolingson: assistant professor, School 
of Labor and Industrial Relations, Michigan State 
University, Sept. 1971. 

Gopal J. Yadav: assistant professor, department of 
economics, University of British Columbia. 

Richard Yates: assistant professor of economics, 
State University of New York College at Onenota. 


Leaves for Special Appointments 


Ruben Almonacid, Vanderbilt University: University 
of Sao Paulo, Brazil. 

Edward I. Altman, New York University: visiting 
professor of finance, Institute Superieur des Affaires, 
Ecoledes Etades Commerciales, Jouy-en-Josas, France. 

Nathan A. Baily, American University: commis- 
sioner, Postal Rate Commission, Washington. 

H. Walter Baumgartner, State University of New 
York College at Oneonta: University of Wurtzburg, 
Germany. 

Jere R. Behrman, University of Pennsylvania: Ford 
Foundation Faculty Research Fellowship. 

Stanley M. Besen, Rice University: Brookings Eco- 
nomic Policy Fellow, Office of Telecommunications 
Policy. 

Kenneth M. Brown, University of Notre Dame: 
visiting lecturer, University of Nairobi, 1971-73. 

Edwin Burmeister, University of Pennsylvania: 
Duke University. 

William K. Chung, Denison University: guest scholar, 
Center for Advanced Study, Brookings Institution. 

Carolyn Clark, University of British Columbia: 


visiting assistant professor, department of economics, 
Queen’s University. 

Kenneth W., Clarkson, University of Virginia: Public 
Policy Fellow, Office of Management and Budget, 
Brookings Institution. 

John J. Dall, Seton Hall University: State of New 
Jersey. 

J. D. DeForest, Economic Development Administra- 
tion: Office of Environmental Affairs, U.S. Department 
of Commerce, Washington. 

William P. Dillingham, Florida State University: 
visiting professor, Florida State University Center, 
Panama Canal Zone, spring and summer 1971. 

Noel Edelson, University of Pennsylvania: Tel Aviv 
University, Israel. 

Robert Eisner, Northwestern University: visiting 
professor of economic policy, department of economics, 
State University of New York at Binghamton, fall 1971. 

Ronald E. Findlay, Columbia University: Ford 
Faculty Fellow. 

William E. Gibson, University of California, Los 
Angeles: senior staff economist, Council of Economic 
Advisers. 

Michael Greenwood, Kansas State University: Brook- 
ings Economic Policy Fellowship, Economic Develop- 
ment Administration, U.S. Department of Commerce. 

Thomas H. Havrilesky, Rice University: visiting 
associate professor, department of economics and 
commerce, Simon Fraser University, summer 1971. 

Janos Horvath, Butler University: senior Fellow, 
Research Institute on Communist Affairs, Columbia 
University. 

James P. Houck, University of Minnesota: Kasetsart 
University, Bangkok. 

Edwin J. Kane, Boston College: visiting professor, 
department of economics, Simon Fraser University, 
summer 1971. 

Kwan S. Kim, University of Notre Dame: visiting 
lecturer, University of Nairobi, 1971-73. 

Benjamin Klein, University of California, Los 
Angeles: research Fellow, National Bureau of Economic 
Research. 

Joseph S. La Cascia, Marshall University: visiting 
professor, Senior Fulbright-Hays Fellow, University of 
Vera Cruz, Mexico. 

David T. Lapkin, University of North Carolina at 
Chapel Hill: visiting professor, Haifa University, Israel. 

Robert Larner, Brandeis University: industrial 
organization economist, Bureau of Economics, Federal 
Trade Commission, Washington. 

Robert Lindsay, New York University: head of staff, 
New York State Council of Economic Advisers. 

Cliff Lloyd, University of Iowa: visiting professor, 
department of economics and commerce, Simon Fraser 
University, summer 1971. 

Bevars D. Mabry, Bowling Green State University: 
visiting professor of economics, Rockefeller Foundation, 
Thammasat University, Bangkok. 

M. C. Madhavan, San Diego State College: visiting 
professor of economics, National Institute of Bank 
Management, Bombay, India. 

H. Michael Mann, Boston College: director, Bureau 
of Econorhics, Federal Trade Commission. 
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Edwin Mansfield, University of Pennsylvania: Center 
for Advanced Study in the Behavioral Sciences, Stan- 
_ ford University. 

G. H. Mattersdorff, Lewis and Clark College: Na- 
tional Science Foundation, London Schoo] of Economics 
and Political Science. 

Gordon R. Munro, University of British Columbia: 
visiting professor, School of Comparative Social Sci- 
ences, University of Penang, Gelugor, West Malaysia. 

J. Carter Murphy, Southern Methodist University: 
senior staff economist, Council of Economic Advisers. 

Woo H. Nam, San Diego State College: senior econo- 
mist, Korean Development Institute. 

Almarin Phillips, University of Pennsylvania: 
President’s Commission on Financial Structure and 
Regulation and University of Warwick, England. 

Robert H. Rasche, University of Pennsylvania; 
Federal Reserve Bank of St. Louis. 

Il SaKong, New York University: visiting lecturer, 
University of Sheffield, England. 

Calvin D. Siebert, University of Iowa: visiting pro- 
fessor, University of Philippines. 

Robert L. West, Fletcher School of Law and Diplo- 
macy, Tufts University: visiting professor of inter- 
national economics, Graduate Institute of International 
Sudies, Geneva, Switzerland, spring semester 1971. 

-Edward A. Wiegner, Marquette University: Secre- 
tary of Revenue, State of Wisconsin. 

Jay W. Wiley, Purdue University: The London 
School of Economics and Political Science, Apr.-July 
1971. 

John H. Young, University of British Columbia: 
chairman, Prices and Incomes Commission, Ottawa. 


Resignations 


Arthur A. Bayer, University of Vermont. 

Diran Bodenhorn, Ohio State University; Cleveland 
State University, Sept. 1971. 

Robert C. Bushnell, Ohio State University: Wayne 
State University, Sept. 1971. 

Rondo Cameron, University of Wisconsin-Madison: 
Emory University. 

V. Karuppan Chetty, Columbia University: Center 
for Operations Research and Econometrics, Université 
Catholique de Louvian. 

Karen Davis, Rice University: Brookings Institution, 
July 1, 1971. 

Alfred S. Eichner, Columbia University, June 1971. 

Kenneth Frederick, California Institute of Technol- 
ogy: Resources for the Future. 

Paul K. Gatons, Georgia State University: Louisiana 
Tech University, Sept. 1971. 

Charles E. Gearing, University of North Carolina at 
Chapel Hill. 

Berch Haroian, Seton Hall University: Dominican 
College. 

Claude Hillinger, Case Western University: Georgia 
Insitute of Technology, June 1971. 

Charles Holt, University of Wisconsin-Madison: 
Urban Institute. 

Thomas A. Hoopengardner, Marshall University, 
May 31, 1971. 


Donald W. Katzner, University of Pennsylvania: . 
University of Waterloo, June 1971. 

Alan P. Kirman, Johns Hopkins University: Center’ 
for Operations Research and Econometrics, Université 
Catholique de Louvain. 

Hugh W. Knox, University of North Carolina at 
Chapel Hill. 

Ben E. Laden, Ohio State University: Federal 
Reserve Board, Washington, Sept. 1971.. 

Charles R. Laudor, Connecticut College. 

James W. McKie, Vanderbilt University: University 
of Texas, Austin. 

Robert Maddox, University of Florida, June 1971. 

Jeffrey H. Mandell, University of Florida, June 1971. 

Emil M. Meurer, Jr., University of Nebraska: 
Mankato State College, Aug. 1971. 

Brian Motley, University of Wisconsin-Madison. 

Ranganathan Narayanan, Carnegie-Mellon Uni- 
versity: St. Mary’s University, Halifax. 

David H. Nissen, Rice University: Resource Manage- 
ment Corporation, Bethesda, Sept. 1971. 

Roger Noll, California Institute of Technology: 
Brookings Institu tion. 

Thomas O’Brien, Brandeis University: University of 
Minnesota, June 1971. 

Larry Orr, University of Wisconsin-Madison. 

Kenneth M. Parzych, State University of New York 
at Fredonia: Nichols College, June 30, 1971. 

Robert Pickhardt, University of Florida, Aug. 1971. 

Clayne Pope, University of Michigan: Brigham 
Young University, Jan. 1971. ` 

T. Ramamohan Rao, Kansas State University: 
Indian Technical Institute at Khanpur. 

Thomas J. Sargent, University of Pennsylvania: 
University of Minnesota, June 1971. 

Joseph F. Shaw, University of Southern California. 

Jeannine Swift, State University of New York College 
at Geneseo. 

‘Benjamin J. Taylor, Arizona State University: 
University of Oklahoma, July 15, 1971. 

Emanuel Tobier, Queens College of the City Uni- 
versity of New York: New York University, June 1971. 

Stephen J. Turnovsky, University of Pennsylvania: 
University of Toronto, June 1971. 

Gordon Tush, University of Nebraska at Omaha. 

Eldon E. Weeks, Washington State University: 
Farm Income Branch, Economic and Statistical Analy- 
sis Division, ERS, Washington. 

Norman E. Weir, University of Mississippi. 

Neil Weiss, Graduate School of Business, ombi 
University, June 30, 1971. . 

Phillip M. Weitzman, New York S joe 
1971. 

Janet M. Whisler, Mary Washington College, Univer- 
sity of Virginia. 

Edward E. Williams, Rutgers-The State University: 
McGill University, June 30, 1971. 

Claus Wittich, University of Southern California. 


Miscellaneous 


Rawle Farley: elected chairman, State University of 
New York Faculty Association for African Studies, 
4971-72. 
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Money and Barter in General Equilibrium 


with Transactions Costs 


‘ 


t 


By Jürc Nænans* 


In this paper, the neoclassical approach 
to monetary theory? is generalized by the 
explicit introduction of transactions costs. 
The neoclassical theory of general mone- 
tary equilibrium is based on the twin as- 
sumptions that 1) the economy is mone- 
tized, and 2) the utility of money can be 
treated as if it were of the same kind as the 
utility of consumer goods or factors of pro- 
duction. The theory does not permit us to 
explain why an economy uses money 
rather than barter, nor how it chooses its 
money. It also fails to provide an explicit 
analysis of the services of money in saving 
resources used up in the exchange process. 
It is often argued, therefore, that money is 
essentially a dynamic phenomenon, re- 
lated to speculation and uncertainty, 
which can not be analyzed satisfactorily in 
terms of equilibrium theory? However, 
there is always the qualification that this 
argument is true only in the absence of 
transactions costs. This paper is written 
from the complementary point of view that 
a theory of money, valid for economic 
equilibrium, can indeed be built on the 
concept of transactions costs. It will be 
shown that this theory is able to explain 
the emergence of different exchange ar- 
rangements, ranging from barter to full 
monetization, as the result of differences 
in transactions costs. It also gives an ex- 
plicit analysis of the (indirect) utility of 
money arising from the exchange process. 
The discussion will be restricted to a pure 

* Department of political economy, Johns Hopkins 
University. The financial support by National Science 
Foundation Grant GS-2217 is gratefully acknowledged. 


1 See the recent restatement by Paul A. Samuelson. 
2 See John R. Hicks, P. N. Rosenstein-Rodan. 
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exchange economy. The exchange and 
storage of goods will be the only produc- 
tion activities, and there is no credit, in- 
terest, or time preference.’ 


I. General Features of the Model 


Let time be divided into years and days. 
Each year is assumed to be the same as 
any other; in this respect the model is sta- 
tionary, excluding capital accumulation 
and growth. Within each year things are 
subject to change from day to day; to this 
extent the model is dynamic. This dy- 
namic element provides a rationale for the 
holding of stocks, including cash balances, 
making it possible to formalize the notion 
that money is held to “bridge the gap” 
between receipts and payments. 

Individuals are assumed to be endowed 
with certain quantities (sometimes zero) 
of each good. These quantities can be con- 
sumed, exchanged, or stored. Exchange 
takes place in different ‘‘markets.”* We 
cannot start by assuming, however, that 
in each market a certain commodity is 
traded against money, because this is what 
eventually we want to explain, namely full 
monetization. We rather have to assume 
that there is a separate trading post for 

3 The present model is a further development of the 
approach I used in my 1969 and 1970 articles. While 
consumption was there assumed to be given indepen- 
dently of monetary arrangements, the two are now 
jointly determined. 

4 The use of the market concept is not really neces- 
sary. The analysis could well be conducted in terms of 
exchange between individuals (see, for example, my 
1969 and 1970 articles), Of course, an individual ex- 
change theory is richer in economic content than a 
market theory. The latter approach was chosen here 


because it simplifies the notation and corresponds more 
closely to the neoclassical approach. 
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each pair of goods. At one post, apples are 
traded against nuts, at another apples are 
exchanged against pears, and so on.® For 
q goods, there are thus (g/2) (q—1) mar- 
kets. Under given conditions, some of these 
markets will usually turn out to be inac- 
tive. In a fully monetized economy, all 
q—1 nonmonetary commodities are ex- 
changed against money only; the remain- 
ing (1/2) (g—1) (q—2) trading posts are 
deserted. 

It is an essential feature of the model 
that exchange causes costs. Transactions 
costs are defined as those costs which 
arise not from the production of goods 
(including transportation, packing, etc.) 
but from their transfer from one owner to 
another.® It will be assumed for simplicity 
that all transactions costs are expressed in 
terms of “work,” measuring the time and 
trouble in making transactions. In prin- 
ciple, it would be possible to specify for 
each transaction a production function 
relating the transfer of a certain good to 
the required inputs of many factors. For 
the present purpose a one-factor produc- 
tion function is sufficient. In part, trans- 
actions costs vary with the quantity trans- 
ferred: The transfer of two houses may 
involve almost twice the costs of the trans- 
fer of one. Another part may be fixed: The 
resource costs of a stock transaction is 
little affected by the number of shares. I 
showed in an earlier paper’ that fixed 


5 In principle, there could also be trading posts for 
triples, quadruples, . . . »-tuples of goods. It is assumed 
that transactions costs on such higher-order markets 
are prohibitive—as in reality they usually are. 

6 The term is a catchall for different items. Costs may 
arise because the parties have to communicate, the 
goods have to be inspected, measured and marked, a 
title search may be necessary, contracts have to be 
drawn up, title of ownership has to be transferred in 
certain prescribed forms, the transfer may have to be 
recorded etc. There are good reasons for classifying 
many of these iterns as search or information costs (see 
Karl Brunner and Allan H. Meltzer). In the present 
context it is both impossible and unnecessary to intro- 
duce these uncertainty elements in an explicit way. 

7 See Niehans (1969, pp. 722 ff). 


transactions costs give rise to an integer 
programming problem whose shadow 
prices have no straightforward interpre- 
tation in terms of competitive prices. We 
cannot expect, therefore, that the market 
mechanism provides for an optimal ex- 
change arrangement. While the existence 
of fixed transactions costs may thus have 
far-reaching consequences for the welfare 
implications of general equilibrium, there 
is nothing that could be said at the present 
time beyond what was already indicated in 
the above mentioned paper. In the present 
context fixed transactions costs will there- 
fore be disregarded. The following assump- 
tions are made with respect to variable 
transactions costs: 


1) They are counted separately for the 
two goods exchanged in a given 
transaction with no interdependence 
between the two sides; 

2) they depend both on the transacto1 
and the good; 

3) they are the same for goods bought 
and sold; 

4) they do not depend on the aggregate 
volume of transactions in a given 
market, thus excluding a potentially 
important externality. 


There are also costs for the holding oi 
stocks, reflecting wastage, maintenance. 
protection, loss, etc.? These storage costs 
introduce another element of production 
into the model, for which we have to spec- 
ify a technology. Again it would be pos- 
sible to specify production functions re- 
lating storage to different resource inputs. 
For the present purposes we shall assume 
that storage costs consist simply in a 
shrinkage of stocks by a certain percentage 


8 In a more complete analysis, these costs would alsc 
include subjective time preference, while a part of ther 
would be offset by positive yields, reflecting in some 
cases (like trees) physical growth, in others (like bonds; 
interest payments. The sum of these components wil 
have to be a negative yield or a positive cost; otherwise 
there is no upper limit to steady-state stocks. 

. 
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per period. This rate may be different for 
different individuals and goods, but it is 
assumed to be constant over time. It can 
be interpreted as an own-rate of interest 
to be paid for the holding of a certain 
stock.® This conceptualization of holding 
costs means that capital is visualized as 
working capital in the form of inventories, 
while problems of time preference, in- 
terest, credit, and capital goods are not 
touched upon. Correspondingly, any de- 
mand for money results from transactions 
motives. 

With given endowments, market prices, 
transactions costs and storage costs, in- 
dividuals are supposed to schedule their 
exchange transactions and stocks in such a 
way that the utility of the resulting con- 
sumption pattern is maximized. General 
equilibrium will be reached when prices 
are such that demand and supply are equal 
(though possibly zero) at every trading 
post. The question is under what condi- 
tions this equilibrium will be one of barter 
and under what circumstances a good will 
emerge in the role of money. 


II. Individual Optimization 


The model outlined in the preceding 
section will now be specified in detail. We 
begin with the optimization problem of an 
individual faced with given market condi- 
tions. Suppose there are1...h, k...q 
goodsand1...t...T days, where trans- 
actions costs are assumed to be paid out of 
the qth good. The individual is endowed 
with resources 'g!. . .. 7%, By trad- 
ing in the market and carrying stocks from 
one day to another the individual maxi- 
mizes the differentiable utility function of 
consumption x, 


(1) U = U(x... , fh, 


onan 


., T29) 


which is assumed to have convex isoquants 
and positive marginal utility for at least 
9 For services (including work) storage costs must be 


assumed to be infinite or in any case prohibitive, 
hd 


one commodity. The quantity of good k 
sold against k on day t will be denoted 
tyhk while tz is the quantity of k bought 
against k. Denote ts’ to be the stock of 
good k held on day t and y* the daily 
holding costs per unit of such stocks. For 
each good except the g, the resource 
constraint states that consumption minus 
net purchases plus addition to stocks plus 
storage costs equals the endowment for 
each day of the year: 


tyh a 5 (ghk Bee tyhk) + (ts? AAN toIsh) 
l . 
ft yhtsh = teh (h=1...q—1;kÆh) 


Purchases and sales at a given trading post 
are related through the exchange ratio or 
price 


tpi _ tykh _ tykh _ 1/tpe 
tyħk tghħk 


Substituting for tz**, the T(q—1) resource 
constraints can be written 


tyh = > (tpkh tykh — tyhk) 


+ (tsh — t-1sh) + y? toh = teh 


(2) 


The T resource constraints for g include 
additional terms reflecting transactions 
costs. If c is the cost, measured in units 
of q, of transferring one unit of good h, 
these constraints can be written 


tye — > (prs tyka — tyak) 
k 
(3) + (Cot — s) + yetsa 
a q 
+ L >o (ch + ck tphk) tyhk = tga 
h ksh 


Since, for the year as a whole, this is in- 
tended to be a stationary model, terminal 
stocks are required to be equal to initial 
stocks: 


tsh == Osh (k=1...q) 
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; ee 
L = U(x, ... , Tx?) — p> DD th [te a5 (tpkh tykh — tyhk) 1 tgh — tlgh 4 yh tgh -+| 
t R k 


T q q 
— Lo] È È E+ ap) sye | (m k=1...g; kh) 
t h k 





In addition, all flows and stocks must be 
nonnegative: 


‘gh 20, ty 20, A0 (h=1...9) 


It should be emphasized that initial stocks, 
like other stocks, are not given to the in- 
dividual, but determined endogenously by 
the optimizing calculus. The. model thus 
determines those initial stocks which, once 
they are attained at the beginning of a 
given year, give the individual no reason 
to plan for a change in initial stocks next 
year. The analysis of the approach to 
equilibrium stocks is outside the scope of 
this paper. 

What we have described is a non-linear 
programming problem with a quasi-con- 
cave objective function and linear con- 
straints. Its solution determines consump- 
tion, exchange flows and stocks, as func- 
tions of endowments, market prices, 
transaction costs, and storage costs. In 
symbols, using vector notation, 


x= x(ž, b, c, Y) 
Y= y(%, p, c, 7) 
z = 2(&, p, ¢, Y) 
s = s(&, p, c, Y) 


The problem is thus a straightforward 
generalization of the neoclassical problem 
of utility maximization under a budget 
constraint for a world with transactions 
and storage costs. It should be noted, how- 
ever, that the resulting functions do not 
have a homogeneity property correspond- 
ing to that of neoclassical theory. Also, 
contrary to the neoclassical model, an in- 


dividual may well be both a buyer and 
seller of the same good, though at differen 
trading posts, that is, against differen 
other goods. On the other hand, man: 
trading posts may not be frequented b: 
him at all. 

For a problem of this type Kennet] 
Arrow and Alain Enthoven have show) 
that the Kuhn-Tucker conditions ar 
necessary and sufficient for a maximum 
These conditions are obtained from th 
Lagrange function shown above. The mul 
tiplier *^* can be interpreted as the mar 
ginal value or opportunity cost of resourc 
h on day t.” The Kuhn-Tucker condition 
relating to consumption are 


( ) 
mF: A tyh 0 
ð x 


ðU 


Oty? 





(4) 





—~,'-s0 tgh > 0 


If a good is consumed at all, its margina 
utility in consumption is equalized to it 
marginal value or opportunity cost. Th 
inequality sign implies that a good, in vies 
of its services in exchange or as a store o 
wealth, may have a positive margina 
value even if it has no direct utility. 
There is another set of conditions fo 
market supply" 


10 This statement is based on M. L. Balinski an 
William Baumol who also give the required qualific: 
tions. 

11 The implied conditions for market demand can t 
obtained from the supply conditions together with tk 
definition of prices. With respect to the first term of tk 
supply conditions note that in the Lagrange functio 
tphk tyhk appears with multiplier ‘v*. 
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: RY tphk — t) — (cH œ tph) | ty hk — 
( ) thk tphk— th hth h(cht gh tpi) <0 
y* z0 


The first inequality can be rearranged 


to read 
tha + tA agè 
(6) tphk PE on 
= the — tack 


This is the counterpart to the familiar 
condition that relative prices are equal to 
the marginal rate of substitution. 

For stocks, finally, we obtain 


(1 + vy") ] tsh — 0 
thls —. ACL + x") < 0; 

The first inequality can be written 

(8) tI) A — 


[iA = 
(7) 


tsh > 0 


tha < y? thh 


The expression on the left is the marginal 
value of good # held in stock for one day; 
in contrast to the marginal flow value ^} 
we may call it the marginal stock value.” 
The condition means that in equilibrium, 
if a stock is held at all, the marginal gain 
from holding it for a day is just equal to the 
marginal loss because of storage costs. If 
the gain is smaller, no stocks are held. 
Holding costs act as an effective brake on 
stock accumulation. If holding costs are 
zero, Stocks are held at satiation levels, the 
marginal stock values go to zero, and 
marginal flow values *\* are equalized over 
time. For negative holding costs or posi- 
tive yields there is no equilibrium; further 
accumulation always pays.” 


HI. Market Equilibrium 


We now assume that we know the con- 
sumption, supply, demand, and stock 
functions for each of # individuals. The 


2 Alternatively, (8) could be rearranged to say that 
the marginal stock value, capitalized at the storage cost 
rate, must not exceed the marginal flow value. 

` 8 Mathematically this showup in the fact that for 
<0, (8) cannot be satisfied‘for all time periods simul- 
taneously without violating the stationarity condition. 


. % 


prices on the (g/2) (q—1) markets for each 
of T days, on the other hand, become en- 
dogenous variables. These prices have to 
satisfy the requirement that aggregate de- 
mand equal aggregate supply for each 
good. Denoting individuals by subscripts, 
we thus obtain the set of Tg(g—1) condi- 
tions 


Pi t Ak 
=> 


(t=1...T;h,kR=1...q;44 k) 


However, by the definition of prices, if this 
condition is satisfied for one of the goods 
traded at a given trading post, it is auto- 


_ matically satisfied for the other. There- 


fore, only half of the above equilibrium 
conditions are independent.“ The number 
of independent equilibrium conditions 
thus matches the number of prices. 

Once equilibrium prices are known, 
consumption, market demand and supply, 
and stocks for all individuals are deter- 
mined simultaneously. The result is a 
general equilibrium of barter. It should be 
noted that this system has, in general, 
noneof the familiar homogeneity properties 
found in neoclassical models. In particular, 
the system cannot be dichotomized into a 
“real” and a “monetary” part. It will be 
shown below how the neoclassical prop- 
erties can be made to result from special 
assumptions. 

It is important to realize that for some 
markets the equilibrium trade volume may 
be zero. For one day, two traders and two 
goods (and thus one market), this aspect 
can be illustrated graphically. The optimi- 
zation problem of trader 1 is represented 
in Figure 1. Note that E is the no-trade 
point, defined by the given endowments. 
Trade can take place along the straight 
line through Æ whose slope measures the 


4 This is the counterpart to the neoclassical proposi- 
tion that equilibrium in »—1 markets implies equi- 
librium in the yth market. 
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FIGURE 1 


market price of good 1 in terms of good 2. 
However, in view of transactions costs the 
commodity bundle resulting from trade is 
not fully. available for consumption. The 
consumption frontier is AEB. If transac- 
tions costs are paid out of good 2, they are 
measured by the vertical distance between 
the consumption frontier and the trade 
line. The trader will maximize utility by 
choosing consumption pattern C. This re- 
sults in market demand and supply repre- 
sented by the difference between T and E. 

With a change in market price, both the 
trade line and the consumption frontier 
will swivel around Æ. If the initial con- 
sumption equilibrium was somewhere 
along the flat segments AE and EB, this 
will lead to a change in market demand 
and/or supply. However, if the equilib- 
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FIGURE 3 


rium was initially at the no-trade point E, 
it is clear that it may stay there for some 
range of prices. A similar graph could be 
drawn for the second trader. 

The results for market demand and 
supply are summarized by the offer curves 
for traders 1 and 2 in Figure 2, where the 
origin represerits the no-trade point. The 
kink in each consumption frontier, due to 
transactions costs, is reflected in a kink of 
the respective offer curve at the origin. 
The intersection of these curves then de- 
termines the direction of trade, if any, the 
market price, and the quantities ex- 
changed. It may happen, however, that 
market equilibrium is at the no-trade 
point, as illustrated in Figure 3. In this 
case, we can generally determine a range of 
prices only, any price within this (shaded) 
range making the desired exchange zero 
for both traders.¥ 

This two-person one-market example 
shows that the no-trade solution is more 
likely, ceteris paribus, the higher the trans- 
actions cost rate. In a multimarket sys- 
tem, various sets of markets can be made 
inactive by choosing appropriate configu- 
rations of transactions cost rates. In one 
case, all markets may be active, implying 


5 As the figure is drawn, a p°? below min p”? or above 
max p? would make the price line intersect the offer 
curve of trader 1 either in the third or first quadrant, 
respectively (but not necessarily the offer curve of 2). 

e 
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that every good is traded against every 
other good. In another case, all markets 
are deserted except those where one par- 
ticular good is traded against other goods; 
this would be the case of a fully monetized 
economy. From the point of view of ex- 
plaining the emergence of different ex- 
change arrangements, it is thus one of the 
principal functions of the model to deter- 
mine which trading posts are active under 
a given set of conditions. 


IV. Barter and Commodity Money 


Different exchange arrangements, some 
monetary, others nonmonetary, can be 
made to emerge by varying the pattern of 
transactions costs. In the present section, 
the timeless aspects of this proposition will 
be considered in the context of a one-period 
model. It is derived from the more general 
model presented above by simply omitting 
time superscripts and stocks.’ 

Suppose, with given tastes and endow- 
ments, we start out by assigning arbitrary 
positive values to transaction cost rates in 
a random fashion.The result is likely to be 
a complex network of exchange in which 
some trading posts will be active, others 
idle, including cases of both direct barter 
and indirect exchange. In the latter cases, 
goods are bought for resale, thus serving as 
media of exchange. The same individual 
may use several such media, each in a dif- 
ferent range of applications, and different 
individuals will often use different sets of 
exchange media. There is no general rea- 
son to expect that any one good will uni- 
versally or even widely be used as a me- 
dium of exchange and thus deserve the 
name of money. From this general case we 
shall now try to derive special (and in some 
sense limiting) cases by varying transac- 
tions costs in some particular way. 

We first assume that wherever there is 


16 For numerical illustrations of different monetary 
arrangements, based on a simplified model, see Niehans 
(1969). 


an indirect exchange, the transactions cost 
rate on the respective medium of exchange 
is progressively increased. It is clear that 
there is always a rate high enough to make 
it preferable to eliminate that medium of 
exchange, replacing indirect by direct 
barter.” In the course of this process we 
will sooner or later arrive at an exchange 
system with direct barter only. It is re- 
garded as commonplace that such a sys- 
tem is wasteful. This is not generally true, 
though, because with the given exchange 
technology, embodied in a particular set 
of transactions cost rates, it may well be 
the most efficient trading pattern avail- 
able. 

In a second experiment we assume that 
transactions cost rates are increased wher- 
ever there is any exchange, be it direct or 
indirect. In general, this will tend to lower 
the volume of market exchange. This is so, 
in part, because the rise in transactions 
costs, similar to a tax on exchange, will 
make it relatively more profitable to con- 
sume one’s own endowment. A possible 
result is complete self-sufficiency of in- 
dividuals. It is logically. conceivable that 
even small transactions costs will shut off 
all trade, if tastes and endowments are 
sufficiently similar. But even if tastes and 
endowments are such that individuals have 
to trade to satisfy any of their needs, in- 
creasing transactions costs can reduce the 


17 The square bracket in equation (5) is the marginal 
gain from the direct sale of one unit of # for k. The mar- 
ginal gain from the corresponding indirect exchange 
with g as medium of exchange is 


pons — AB — ja(ch + copie) 

+ pha[ntpot — no — rece + cipo) ] 
Deducting the first expression from the second, we 
obtain the marginal gain from using the indirect route 

(phapok — pik) (ak — NI) — Jcophone 

The first term represents the value of the gains in $ from 
using the more favorable indirect prices, net of addi- 
tional transfer costs, while the second term measures 
the value of the additional transactions costs on the 
medium of exchange. There is clearly some c? high 
enough to make this negative. 
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volume of trade to any level we care to 
specify. Suppose no work is directly con- 
sumed, thus maximizing the amount 
available for: transactions. The exchange 
programs which can be maintained with 
this amount at the given transactions cost 
rates specify a “trade possibility frontier.” 
By increasing transactions cost rates, this 
frontier can be made to shrink, until fin- 
ally the smallest trace of market exchange 
would use up all of society’s work! By 
increasing transactions costs we can thus 
bring society as close to individual self- 
sufficiency as we want. 

Going to the other extreme, we may re- 
duce all transactions costs to zero. In this 
case, the Hodel reduces to a neoclassical 
general equilibrium system. Equations (4) 
and (6) show that for all nonzero flows, 
prices will now equal the marginal rates of 
substitution. The price system will be con- 
sistent in the sense that the direct ex- 
change rate for any two commodities 
equals the quotient of their prices in 
terms of a third good. As a consequence, 
the resource constraints can be expressed 
in terms of any one of the goods, arbitrarily 
chosen as numeraire, and added over all 
goods. The result is the familiar budget 
constraint. The price we pay for these 


18 Consider (3), disregarding time subscripts and 
stocks and letting x7=0. Adding over individuals 


h k hk hk 


n 4q q n 
Ud (e + cip )yi =D 


since aggregate market purchases and sales cancel in 
equilibrium. It is clear that for a given endowment with 
work the y’s can be forced down to any level by in- 
creasing the c’s. 

18 Consider equations (2) and (3), again disregarding 
time subscripts and stocks and redefining + to include q 
(since there are no transactions costs). Multiply the 
constraint for & by p+}, the price of 4 in terms of the 
numeraire, and add over commodities, remembering 
that pkph¥ = pN. The result is 


3 ph Cah E E (phy — pty) = 0 
k 


h h 


But the double sum is identically zero, whence 


a 
E pe-a) =0 
h 


simplifications is that exchange flows at the 
various trading posts become indetermi- 
nate; it is irrelevant to what extent apples 
are traded against nuts, oranges, or gold 
dust. From the point of view of monetary 
theory the neoclassical system has often 
been criticized for being essentially a bar- 
ter theory. In the light of these considera- 
tions this criticism does not seem valid. Its 
basic shortcoming is rather that the choice 
between barter and monetary exchange 
and, in the case of monetary exchange, the 
choice of the medium (or media) of ex- 
change, are matters of economic indiffer- 
ence. As a consequence, a neoclassical 
system is unable to give an explicit analy- 
sis of monetization and monetary services. 

Finally, starting again from the ran- 
domly assigned transactions cost rates, 
we reduce these rates to zero for one 
commodity, denoted m, leaving all others 
unchanged.” The availability of just one 
good with zero transactions costs is 
enough to guarantee consistency of the 
equilibrium price system in the sense de- 
fined above. Once consistency is assured, 


*0 If transactions costs are lowered for particular tra- 
ders, instead of for particular goods, these traders will 
assume the position of middlemen in the exchange sys- 
tem. For an example see Niehans (1969, pp. 720 ff). 

21In case this is not evident, it can be proved as 
follows. Suppose, contrary to the consistency postulate, 
prmpmk < pk If y*>0, (6) holds as an equality, whence 

h h 
phmpmk gem 
AF che 
But for the two legs of the indirect exchange 
AA H cN AT A mre 
Am — cNi Ak = GENI 


and thus, for c™=0, 


pins and pmi< 


AP + ct 


Am pk << m 
Pee S xi one 


But we already know that the inequality sign holds in 
this case, which means that the indirect exchange does 
not take place. If, on the other hand, we start out by 
assuming that the indirect exchange takes place, the 
same type of argument shows that the direct transac- 
tion violates equation (6). It follows that with p» pnk 
<p* there is only a direct supply of # against $. In the 
same way it can be shown that with p*p"*> p*, only 
the indirect route will be used. However, market equi- 
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further conclusions can be drawn. First, 
if a good with zero transactions costs is 
available, it is inefficient to use any other 
good as medium of exchange. The com- 
modity m will thus be elevated to the 
status of the general medium of exchange, 
called money. With consistent prices, we 
only have to compare transactions costs 
in the various markets, and these by as- 
sumption are always lower for m. All non- 
monetary goods will thus flow directly 
from the initial resource owner to the 
final consumer. Second, there will never 
be an advantage in using direct barter 
instead of monetary exchange; the non- 
monetary trading posts may just as well 
be closed down. Third, all commodity 
flows can again be arranged as if the indi- 
vidual were under no constraint to balance 
his accounts in each market separately; an 
aggregate budget constraint is all that 
matters.” We are thus close to a neoclassi- 
cal model, but with a determinate mone- 
tary exchange network.” It should be 
noted, however, that even in this case 
money is still commodity money, being 
currently supplied and consumed. As a 





librium requires that every supply of Æ% against k be 
matched by a corresponding supply of k against M. 
Examining equation (6) for flows in this direction, it 
turns out that for pepek < pik, the supply of k will 
travel along the indirect route. We are thus confronted 
with the typical arbitrage situation, where /: is supplied 
in the direct barter market, while the corresponding 
supply of k takes its way through other markets. The 
same is true, with the revers2 sign, for pr prk > phk, It 
follows that there can be no equilibrium with inconsis- 
tent prices. 

2 Identify one good as mcney, let all nonmonetary 
transactions in equations (2) end (3) vanish and substi- 
tute for the y’s from all other constraints into the money 
constraint. For the timeless case, the result is the 
budget constraint 


a 


>: pF Cck en z*) + (am — #") + Y pret | xk — | =O 
& k 


with transactions costs as a nonclassical component. 

23 An element of indeterminacy is still left inasmuch 
as the hungry tailor and the shivering baker, if they 
should happen to meet, are indifferent between direct 
barter and two compensating monetary exchanges. In 
the more general case with nonzero transactions costs 
on money, this is, of course, not so. 


consequence, the money of this section, 
even if it can be transferred without cost, 
is not neutral and the quantity theory of 
money (in the sense of proportionate ef- 
fects of the money supply on prices) does 
not apply. 


V. Token Money 


A timeless flow model is unable to ex- 
plain the stock demand for money. It is 
also unable to explain the use of a token 
money circulating in given quantity with 
zero flows of new supply and consump- 
tion.” It thus precludes an analysis of 
some of the most fundamental aspects of 
money. To provide such an analysis we 
have to return to the complete model in- 
cluding the time dimension, stocks and 
storage costs.” 

Suppose we start again by assigning 
positive random values to transactions 
and storage cost rates, resulting in a pat- 
tern of exchange flows and stocks without 
any particular monetary characteristics. 
In contrast to the timeless case, certain 
goods may now be exchanged and held in 
stock even though they fail to appear in 
anybody’s utility function. Their utility is 
of a purely indirect nature, being derived 
from their efficiency as media of exchange. 
Since they are not consumed, the current 
endowments are all used up by storage 
costs. By assigning low enough values to 
the respective transactions and storage 
costs, it is always possible to make one of 
these goods, again designated m, the gen- 
eral medium of exchange. This will then 
be a token money.” The current endow- 


% One could construct a timeless flow model where 
money is supplied in positive amounts without being 
consumed, all current supplies being used up by trans- 
actions costs. This would require, however, that the 
commodity which is used as money is, at the same time, 
the one used up in making transactions, thus taking the 
place of work in the present model. This is clearly a 
highly artificial assumption. 

% For illustrative computations of the stock demand 
for money in a model with predetermined consumption, 
see Niehans (1970). 

26 If the endowment flows of a token money are posi- 
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ments with token money cover the phe- 
nomenon of “seignorage” for a stationary 
economy. If there is some attrition of the 
money stock, those who are able to supply 
the flow of replacement money obtain a 
steady stream of other goods and services 
from those who wear out the money, but 
do not have the power to replace it. 

We now assume that money, in addition 
to being token money, has zero transac- 
tions costs. Inspection of the programming 
problem shows that the system then be- 
comes homogeneous of degree zero in the 
given monetary resources ‘#7’ for all ¿ and 
t, and in money prices *p*” for all t and 
k” We thus end up with neutral money. 
While for each money user at given prices 
such a money has a positive marginal 
(flow) value, measured by ‘\”, a general 
increase of all monetary endowments in 
the same proportion will leave everybody’s 
utility unaffected, all \” moving inversely 
to money prices.?* The absence of direct 
utility and“transactions costs for money 
thus appear as the crucial assumptions for 
neutrality. If desired, the system can now 
be dichotomized in the neoclassical way. 

Finally, let us suppose there is a token 
money for which there are no current 
endowment flows, that is t”=0. Corre- 
spondingly, holding costs must be zero 
(y"=0); otherwise the terminal stock 





tive, there must still be some storage costs to make the 
model stationary over the year. In this case prices will 
be such that the resulting demand for money stocks is 
just high enough to make attrition equal to the new 
supply. 

2 In the resource constraint for m, with zero con- 
sumption, a doubling of ts” will be reflected in a dou- 
bling of stocks, a doubling of the money prices of other 
goods f*" and of money flows ty”, while the commod- 
ities exchanged for money ty% are unchanged. In all 
other resource constraints, the money flows are doubled 
while the price of money in terms of goods is cut in 
half, leaving their product unchanged. With unchanged 
commodity flows and zero transactions costs on money, 
transactions costs in the constraint for q are not affected 
either. 

28 Consider equation (6) for the money price of h. For 
c™=0, it reads Aipim = p*-+yac*. All that matters is the 
product of X™ and tp which does not change. 


could not equal the initial stock. The 
economy can now be thought to be 
equipped with an arbitrary stock of sucha 
‘perfect money” 


n 
tm 


M = Si t=0...T 

This fixes the equilibrium values of ab- 
solute money prices and individual cash 
balances at every moment of time. Since 
the marginal stock value of money mea- 
sured by tHA™— À” is now zero (see equa- 
tion (8)), the economy is satiated with cash 
balances.”® This is the highly special limit- 
ing case envisaged in the neoclassical 
approach to monetary equilibrium, but 
now made determinate by transaction 
costs on nonmonetary goods. 


VI. Concluding Remark 


In this paper the neoclassical system 
was extended to include transactions and 
storage costs, providing a general equi- 
librium theory of exchange. Within this 
framework, various exchange systems, 
ranging from no exchange to multilateral 
barter and further on to various forms of 
monetization, could be constructed by 
suitable assumptions about transactions 
and storage costs. Within its confines, the 
transactions cost approach is able to deal 
effectively with three basic problems of 
monetary theory inasmuch as it 1) pro- 
vides full integration of monetary and 
value theory, 2) gives an explicit analysis 
of the services of money, 3) includes the 
neutral money of the neoclassical theory 
as a limiting case. The main deficiency of 
the present model is the neglect of time 
preference. This makes it difficult, if not 
impossible, to apply the model to those 
cases in which the cost of holding assets 
cannot reasonably be interpreted as a 
physical shrinkage. An analysis of inter- 


2 Of course, satiation with cash balances does not 
mean that the marginal flow value of money ‘A” goes 
to zero—the loss of a dollar is always a loss, even if ] 
am satiated with cash balances. * 
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i 


est, credit, financial intermediation, and 


the rules for an optimal money supply, will 
thus require a further extension of the 
model. 
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The Uses of Money: Money in the Theory 
of an Exchange Economy 


By KARL BRUNNER AND ALLAN H. MELTZER” 


One of the oldest unresolved problems 
of monetary theory is to explain the use 
and holding of money. Resolution of the 
problem is central to an understanding of 
the difference between a monetary and a 
nonmonetary or barter economy, and 
there have been numerous attempts at 
resolution. The use of money or the exis- 
tence of a positive demand has been made 
to depend on such diverse factors as the 
anticipation of price or interest rate 
changes, uncertainty, the embarrassment 
of default, legal restrictions, or some un- 
defined set of “services”—such as “liquid- 
ity”—that money provides. Probably the 
dominant, current explanation posits the 
existence of a number of ostensibly sepa- 
rate “motives for holding money.” This 
explanation coexists with vestiges of an 
earlier preferred explanation that made 
the use and/or holding of money depend 
on the “functions” performed by money, 
such as medium of exchange, store of value 
and unit of account. 

Four recent developments have in- 
creased economists’ interest in the prob- 
lem. First, money has remained in use in 
a number of countries even in periods of 
accelerating inflation, most recently in 
Brazil. The continued acceptance of exist- 
ing monies under conditions of ever-in- 
creasing holding cost calls into question 
the relevance of treating money as an 
asset that provides little or no return. 

* University of Rochester and Carnegie-Mellon Uni- 
versity, We remain indebted to the National Science 
Foundation for their continued support of our work. We 
have benefitted from the helpful suggestions of Jack 
Hirshliefer, Thomas Saving, Jerome Stein, Terry Tur- 


ner, and especially Axel Leijonhufvud. Their many 
comments and suggestions improved the paper. 
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Second, proponents of a new international 
monetary unit have claimed benefits to 
the world economy that exceed the saving 
of resources arising from the substitution 
of paper money for commodity money. 
Third, recent work (see Boris Pesek and 
Thomas Saving, Milton Friedman and 
Anna Schwartz) has revived interest in 
the properties of a medium of exchange, in 
the appropriate definition of money, and 
in the relation between the assets that 
serve as medium of exchange and the 
assets that serve as money. Fourth, 
growth theorists have introduced an asset 
called “money” into models of economic 
growth. Some of their studies (Miguel 
Sidrauski, James Tobin (1965)) conclude 
that the introduction of money either re- 
duces the community’s nonmonetary 
real wealth and lowers the capital-labor 
ratio or has no effect at all on society’s 
real wealth.! The economy of these growth 
models becomes monetized only because 
of a difference between private and social 
returns from the use or holding of money. 

A large literature has developed to ex- 
plain why individuals and/or societies 
forego consumption so as to hold an asset 
that adds nothing to individual wealth or 
utility,? or in some versions, has negative 

1 Quoting Tobin, “. . . as viewed by the inhabitants 
of the nation individually, wealth exceeds the tangible 
capital stock by the size of what we might call the fidu- 
ciary issue. This is an illusion, but only one of the many 
fallacies of composition which are basic to any economy 
or any society” (1965, p. 656). 

? This position is very old and was stated clearly by 
Henry Thornton, one of the best of the early monetary 


theorists (1965, p. 234) when discussing the holding of 
Bank of England notes. 


“Tt presents to the holder no hope of future profit 
from the detention of it. Not only does it bear no 


BRUNNER AND MELTZER: USES OF MONEY 785 


marginal social product.’ Aspects of this 
literature have been surveyed several 
times (John Gilbert, Arthur Marget, Will 
Mason, Don Patinkin) and summarized 
by Keynes (1936, ch. 15) who based three 
of his four motives for holding money on 
the principal arguments advanced by his 
predecessors. The main arguments, used 
alone or in combination, invoke 1) time, 
2) uncertainty, 3) lack of synchronization 
of receipts and expenditures, 4) costs of 
transacting, and 5) the existence of non- 
pecuniary returns. Of these, the most 
common is one or another of the many 
versions of the synchronization argument. 
This argument is valid only in the simple 
barter economy of the textbooks.’ 





interest, but it offers no substitute for interest; 
... the quantity held by each person is only that 
which the amount of payments to be effected by it 
renders, in his opinion, necessary.” 


However, in Chapter III, Thornton recognizes that 
resource costs are reduced when paper money replaces 
gold and silver and (pp. 91 ff.) he criticizes Smith, whom 
he credits with this argument, for failing to see that 
resources are also saved when bills of exchange replace 
notes, 

3 Recent exceptions are David Cass and Menahem 
Yaari and Jiirg Niehans (1969) who show that social 
efficiency rises if the community agrees to use money. 
Cass and Yaari discuss the use of money as a medium 
of exchange (or in their terminology intermediation) 
and show that money is productive under the circum- 
stances of their model. However, they restrict barter 
exchange to a single “double coincidence” transaction 
and assume that each trader knows, or can obtain at 
zero cost, information about the exchange ratios or 
prices at which all other transactors are willing to trade. 
Our earliest attempt to relate the productive contribu- 
tion of money to the saving of costs of information was 
published in 1964 (pp. 258-62). 

4 It is easy to see why “lack of synchronization” does 
not imply that money is used and held. Consider an 
economy that has neither a medium of exchange nor 
money. If there are no costs of acquiring information, 
differences in the timing of receipts and payments are 
adjusted by issuing verbal promises in exchange for 
goods and, later, delivering goods. More generally, in a 
barter-credit economy, commitments or promises to 
pay “bridge the gap between receipts and payments.” 
Gilbert discusses several versions of the “synchroniza- 
tion” argument and provides references to the more 
prominent writers and to those who stated their argu- 
ments most clearly. We have found no one who dis- 
cusses barter-credit. A simple statement of the synchro- 


Friedman (1956) and Patinkin recog- 
nized that previous analyses yielded 
scarcely any information about the pro- 
ductivity of money. Building partly on 
work by Paul Samuelson (1947, pp. 118- 
20) they identified the productive services 
of money with a nonobservable, nonpecu- 
niary return to money. But the nature of 
the services yielded by money and the 
conditions governing the marginal pro- 
ductivity of money have not been much 
explored in their work. The most extensive 
discussion of the coexistence of money, 
bonds and real capital in portfolios ex- 
plains the use of money by asserting that, 
“Intuitively, money seems to be a more 
efficient carrier of nonpecuniary services 
... than bonds...” (Friedman (1969, p. 
25))5 

The most casual observation suggests 
that a limited number of assets is used to 
make or receive payments in all but a few 
primitive societies. Very similar assets are 
used in very different places. The stan- 
dard theory of exchange, or price, how- 
ever, provides no hint as to why dominant 
mediums of exchange emerge. Any asset 
or combination of assets is equally likely 
to be selected as a medium of exchange, 





nization argument is due to Joseph Schumpeter (p. 547) 
who argued that if people are paid on Saturday and 
stores are closed until Monday, firms hold money from 
Monday to Saturday and households from Saturday to 
Monday because “the institutional arrangement so wills 
it.” For a comparison with current notions of the Hick- 
sian week, see Patinkin (pp. 13-14). 

5 Friedman does not explain why money is superior 
to bonds as a carrier of nonpecuniary services. In his 
analysis, the only uncertainty is about the timing of 
receipts. We find nothing to prevent individuals in his 
model from holding interest yielding bonds and using 
verbal promises to pay when expenditures temporarily 
exceed receipts. 

6 Although specialization has long been invoked to 
explain exchange, economic theory explains specializa- 
tion in exchange as the result of a corner solution. For 
much the same reason that theory offers no explanation 


‘of the concentration of the medium of exchange function 


in a narrow range of assets, theory provides no explana- 
tion of the specialization of traders in other inventories 
and types of exchange. 
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and the allocation of resources is not 
affected by the choice. In the next two 
sections we reconsider the services rend- 
ered by money, extend the theory of choice 
to include the choice of the assets indi- 
viduals use as mediums of exchange and 
then use diagrams to illustrate the main 
points of our analysis. 

Our argument requires the use of two 
postulates that are not part of conven- 
tional exchange theory. They are: 


1) For each transactor in an exchange 
economy, the marginal cost of 
acquiring information, measured 
in units of consumption sacrificed, 
depends on the goods or services 
selected. 

2) The marginal cost of acquiring in- 
formation about the properties of 
any asset does not vary randomly 
within a social group and declines 
as the frequency with which the 
group uses a particular asset in- 
creases. 


The two postulates are necessary and 
sufficient conditions for the use of a me- 
dium of exchange. They emphasize the 
point that will concern us throughout— 
that it is the uneven distribution of infor- 
mation, and not the existence of an un- 
differentiated uncertainty, that induces 
individuals to search for, and social groups 
to accept, alternatives to barter. 

Social choice of an asset used as money 
is separate from, though not entirely inde- 
pendent of, individual decisions to hold 
money. We believe it is useful to separate 
the analysis of the choice of the asset used 
as money from the analysis of the optimal 
amount of money to produce and from the 
individual’s choice of a desired money 
balance. Our interest here is in the indi- 
vidual and social choice of the assets used 
as money, the services money provides to 
individuals and societies, the relation of 
these services to the choice of a monetary 


unit, and some implications of these de- 
cisions. 


I. The Services of Money to 
Individual Transactors 


One of the main productive activities of 
a household in a developed market econ- 
omy is the acquisition of the goods and 
services consumed by the household. The 
provision of these goods and services re- 
quires not only the sale of income-yielding 
productive services but the use of re- 
sources to acquire information, arrange 
payments, and schedule purchases. Shop- 
ping, budgeting, and planning expendi- 
tures are productive tasks that both 
absorb resources and yield benefits to the 
skilled or knowledgeable purchasers or 
sellers who make advantageous exchanges. 
The use of a medium of exchange permits 
the household to economize on the amount 
of resources absorbed by these activities 
and to enjoy a larger and more diversified 
basket of goods and more leisure. 

Potential transactors possess very in- 
complete information about the location 
and identity of other transactors, about 
the quality of the goods offered or de- 
manded, or about the range of prices at 
which exchanges can be made. Uncer- 
tainty about quality characteristics is a 
main reason for the dispersion of prices of 
any commodity, and uneven distribution 
of information about the qualities of com- 
modities increases the dispersion of prices 
both within the community and between 
bid and ask quotations.’ Transactors can 
acquire information most readily and at 


7 Relatively low cost of acquiring information and a 
smaller dispersion of prices is one of the many meanings 
of the term liquidity, a property often attributed to 
money. Reducing the cost of acquiring information 
raises liquidity. We conjecture from this line of reason- 
ing that the announcement that shares are to be moved 
from the over-the-counter market to an organized ex- 
change such as the New York Stock Exchange raises 
the average price of the shares. The price increase is a 
measure of the value to the stockholders of the reduced 
dispersion of bid and ask prices. 
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lowest cost about commodities that are 
most widely used and best known, so the 
prices of these commodities have the least 
dispersion. When the qualities of a com- 
modity are less certain, acquisition of in- 
formation requires greater use of valuable 
resources, and dispersion increases. If risk 
aversion is prevalent, uncertainty about 
the properties or quality of an asset further 
lowers the average demand price of the 
asset. 

The use of money reduces uncertainty 
and expands trade in a number of ways. 
One way is by providing a unit of account, 
or standard in which prices are expressed. 
If there are M commodities in a barter 
economy and the unit of account is ran- 
domly selected, anyone wishing to or- 
ganize or participate regularly in a market 
must know (or be able to obtain) each of 
the N(N—1)/2 independent, exchange 
ratios in the barter exchange matrix. 
Social choice of a unit of account reduces 
the matrix to an NVx1 vector of exchange 
ratios expressed in the unit of account. The 
cost of acquiring, processing and storing 
information falls. The gain from the use 
of a unit of account is analogous to the 
gain that comes from introducing a com- 


mon unit of measure such as height, weight 


or temperature. 

The gain from using a unit of account is 
limited by the size of the market, but the 
size of the market expands after agreement 
on a unit of account because resources 
devoted to trade receive higher net re- 
turns. As information about the unit 
spreads and the market expands, addi- 
tional private and social benefits result 
from the development of the market sys- 
tem. Additional exchange ratios are ex- 
pressed in the unit; it becomes efficient to 
use the unit where other units were used 
previously.’ 


8 An example is the spread of the decimal and dollar 
system or the metric system to countries where the 
pound or foot has long served as the standard. The 


A second and considerably more im- 
portant way in which the use of money 
reduces uncertainty and contributes to 
the expansion of trade and the market 
system is through service as the medium 
of exchange. The frequency with which 
the same unit serves both as medium of 
exchange and as unit of account suggests 
that it is efficient to perform both func- 
tions with a single unit, but the functions 
are distinct and require separate analysis. 

To analyze the medium of exchange 
function, we consider a transactor who 
has an initial endowment of resources in- 
cluding his own labor time and some in- 
formation about exchange ratios and 
qualities of commodities. He has several 
alternative ways of transforming his initial 
endowment into a preferred bundle. As in 
standard price theory, he can use his en- 
dowment for production, consumption, or 
exchange. In addition, he has two options 
that are neglected in traditional price 
theory. 1) He can use resources to increase 
his information about the qualities of 
goods and opportunities for exchange. If 
the transactor uses resources in this way, 
we say that he invests in information. 
2) He can engage in indirect or roundabout 
methods of exchange, accepting goods 
with low marginal cost of acquiring infor- 
mation, transferring and storing, then 
exchanging these goods for others until he 
obtains an optimal bundle. We describe 
the resources allocated in this way as the 
(real) costs of transacting or exchanging. 
The resources used in this way are, of 
course, distinct from the resources ex- 
changed. 

Under conditions of uncertainty?’ about 





Euro-dollar market suggests the way in which a unit of 
account begins to acquire the properties of a medium of 
exchange and other attributes of money through the 
efforts of private traders. Conversely, where trade be- 
tween countries is small and infrequent, it is not profit- 
able to devote resources to establishing a unit of account 
or medium of exchange and barter-credit predominates. 

9 Note that the uncertainty in our account differs 


788 


the quality of goods offered in exchange 
and about prevailing market opportuni- 
ties, the costs of acquiring information 
and exchanging are neither zero nor identi- 
cal for every good or service. Our first 
postulate, introduced above, recognizes 
that the marginal cost of the resources the 
transactor uses to acquire information or 
to carry out transactions is the amount of 
consumption or endowment sacrificed. 
This marginal cost depends on the goods 
or services he selects (or about which he 
chooses to acquire information) and is 
subject to substantial variance. 

By choosing a sequence of transactions 
—a transaction chain—involving assets 
with low marginal cost of information, the 
transactor can lower the marginal cost of 
exchanging. He incurs transfer and carry- 
ing costs and uses existing information 
about the qualities of particular goods in- 
stead of investing resources to acquire in- 
formation about other goods or other 
trading arrangements. However, transfer 
costs increase with the length of the trans- 
action chain, forcing the rational trans- 
actor to compare the marginal cost of 
acquiring information to the marginal 
cost of rearranging the transaction chain 
and to the benefits obtained from these 
and alternative uses of resources. 

The formal statement of our analysis 
involves the maximization of utility sub- 
ject to a budget constraint under condi- 
tions of uncertainty about market oppor- 
tunities and the qualities of goods. An 
individual seeks to obtain the optimum 
combination of goods and services by in- 
vesting in information and engaging in 
exchange. Numerous sequences of trans- 
actions are open to him. His problem is to 





from the types of uncertainty emphasized in past dis- 
cussions of money. The latter include uncertainty about 
1) the price level, 2) the timing of receipts, and 3) inter- 
est rates (see Gilbert). For other recent attempts to 
relate search and costs of acquiring information to re- 
source allocation, see Herbert Simon and George Stigler. 
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find the optimal sequence of transactions 
and the optimal investment in information 
while choosing an optimal bundle of goods 
or consumption plan. Production of the 
standard type is disregarded. 
Let the individual’s utility function be 


(1) U = U€,2;0) ; U1 > 0;U2<0;U;>0 


where ¢ is the expected bundle of goods the 
transactor obtains by allocating resources 
to the various options, v is the variability 
of the bundle associated with the uncer- 
tainty about market conditions, and Q is 
the information available to the trans- 
actor about the qualities or properties of 
goods. We regard Q as a partition of the 
state space summarizing the full range of 
qualities. A skilled trader or market pro- 
fessional has valuable information about 
the qualities of goods, the location of other 
traders and their tastes and preferences. 
His market opportunities differ from those 
of an unskilled trader or infrequent par- 
ticipant in the market. The more certain a 
transactor is about the qualities (or prop- 
erties) of goods, and the more he is able 
to discern differences in performance or 
other quality characteristics, the higher 
his utility. The more information the 
transactor has about market conditions 
and the characteristics of goods, the lower 
the variability of the bundle he obtains 
and the higher his utility. 
The budget constraint is 


(2) Ro = Cot Xo + lot So 


The transactor can allocate his resources, 
R! to reservation demand, C, to exchange, 


10 The variables Ro, Co, Xo, Io, and So denote diagonal 
nonnegative matrices. Each of the symbols is defined in 
the text, but some discussion of the difference between 
allocations to Sp and Io may clarify the analysis that 
follows. No “generally accepted” medium of exchange 
is imposed on the economy discussed in the text. A 
transactor can forego consumption and use resources to 
sample the exchange ratios at which other transactors 
(including potential transactors) are willing to offer 
goods of the quality he desires for the goods he presently 
holds. We use the symbol Ie to describe the resources 
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X, to acquire information about market 
opportunities, J, or to execute transactions, 
S. The conditions for advantageous ex- 
change depend on the information avail- 
able to the transactor. By using resources 
to acquire information, he lowers the 
amount of resources remaining available 
for reservation demand and trade. How- 
ever, the new information reduces uncer- 
tainty about market conditions and ex- 
change opportunities and lowers the vari- 
ability of the return from trading. Optimal 
information is achieved when the marginal 
utility of resources withdrawn from con- 
sumption (reservation demand) equals the 
marginal utility of an improved trading 
position and reduced uncertainty. 

Transactors’ uncertainty with respect 
to market opportunities is conditioned by 
a distribution of excnange ratios govern- 
ing the social exchange process. 


(3) T = T(E] P) 


The term £ is a matrix of exchange ratios 
whose generic elements e;; denote the jth 
unit obtained per unit of 7, and P sum- 
marizes the information about market op- 
portunities and exchange ratios available 
to transactors." Since bid and ask prices 





allocated to sampling or search of this kind. The goods 
the transactor holds may include “intermediate” goods, 
goods acquired in previous transactions for use in later 
transactions. Alternatively, a transactor can seek to 
improve his knowledge of transaction arrangements by 
1) learning about the properties of goods that other 
transactors desire to acquire either for consumption or 
as intermediate goods, or 2) by learning about the rela- 
tive costs of storing or transporting goods, or 3) by 
learning about the costs of completing exchanges using 
different sets of intermediate goods, We'use the symbol 
So to summarize the resources used to acquire informa- 
tion about transaction arrangements and to carry out 
exchanges. Resources must be used for similar purposes 
even if a few assets are generally accepted as means of 
payment. “Shopping” is a common means of acquiring 
information about price-quality combinations. Re- 
sources must also be used to learn about the advantages 
of immediate payment over deferred payment, the costs 
and benefits of using coin or currency rather than checks 
in general and in specific exchanges, etc. 

u P is a vector whose coordinates summarize market 
information. The coordinates depend on the individual’s 


are generally not the same in the presence 
of costs of acquiring and maintaining in- 
formation and transferring goods, the 
matrix is not anti-symmetric, and eyen #1. 

At any time the transactor knows a 
maximal £, denoted E*, that describes the 
best market opportunities available to him 
if he relies on the information carried over 
from the past. We treat E* as a random 
variable conditional on the transactors’ 
information about market opportunities, 
P. There is a unique expected value of E* 
corresponding to each state of knowledge 
about market opportunities. A transactor 
can improve his information about market 
opportunities by using a portion of his 
endowment to acquire additional infor- 
mation, i.e., by investment in information. 
Although a larger sample does not neces- 
sarily increase the maximal sample value, 
under weak constraints on ~r, a larger 
sample raises the expected value of the 
sample maximum and reduces the vari- 
ance of the exchange ratios at which the 
transactor trades. We postulate that the 
mean and variance of the distribution, 7, 
depend on the amount invested in infor- 
mation and the transaction arrangements, 
T and are denoted 


e(E*| I, T) and o(E*| Z, T) with 


de dv ĝe O7y 


Once a transactor allocates I) to improve 





and the community’s information. Increased investment 
in information refines the available information, and 
reduces the generalized variance. Technological change 
reduces information and increases the variance of by 
reducing information about the qualities of - goods. 
The coordinates of P are the partitions, Q, of the state 
spaces—characterizing each individual’s information. 
An example helps to describe Q and P. An individual’s 
utility increases if, with unchanged market oppor- 
tunities, he acquires information that permits him to 
develop his tastes. An ability to distinguish between 
Botticelli’s and “paintings” increases Q but does not 
change other elements of P. If everyone acquires the 
same discriminating tastes, all Q’s change and therefore 
P changes. 
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his information, only Ro—J, of the initial 
endowment remains available for con- 
sumption and exchange. Exchange opera- 
tions involve allocation to two distinct 
components, X and S, with X the bundle 
offered in exchange and S the resources 
used to produce the exchange. An exchange 
matrix T! characterizes the transforma- 
tion via exchange transactions of a bundle 
Xo into a new bundle, Yı. The off-diagonal 
elements of the T matrix are the propor- 
tions of the 7th good exchanged for the jth 
good. The resource cost (S) of executing a 
set of transactions T depends on T; S 
=§(T). A market exchange is a transfor- 
mation of the inputs X, S(T) to an out- 
put «(Y,). The selection of the amounts 
offered in exchange, X, and the division of 
resources between C, X, and T depends, of 
course, on the information summarized by 
e(E*) and v(£*) and therefore on J and T. 

The total volume of physical resources 
available to the transactor after the 
market transformation is expressed by the 
diagonal matrix e(R,)® 


2T is a nonnegative hollow matrix whose element 
tz; describes the portion of the 7th good allotted in ex- 
change for the jth good and whose diagonal elements, 
ta=0. Also, 1>4;>0 for ij, and >; 4;=1. 

8 The trade matrix T’X can be described as a sum 
of matrices X’, i.e., T’X = >; Xi. This decomposition 
is uniquely determined by the form of the matrix T’X. 
The generic matrix X7 consists of zero row vectors with 
the exception of the jth row vector which is identical to 
the jth row vector of T'X. The index 7 ranges over all 
the rows of J’X. Under the circumstances specified, the 
constituent matrices X? are functions of the exchange 
X and the transaction T, i.e., Xi'=Xi(T, X). Once the 
decomposition of T’X has been defined a matrix e(Z;*) 
is associated with X’. The matrix e(£;*) consists of zero 
column vectors with the exception of the jth column 
which is identical to the jth column of the matrix e(E*). 
The product X?-e(#;*) denotes a diagonal matrix with 
zero diagonal elements except in the jth row. This 
diagonal matrix describes the acquisition of the jth 
good by means of an exchange X and a transaction 
arrangement T. The sum >. Xie(E;*) is a diagonal 
matrix describing the result of the market transforma- 
tion defined by the pair (X, T) and, since E* is a random 
variable, the expected value of this sum is > >X%(Z;*). 
The result is denoted by «(V,), i.e., 


(V1) = E X0(Lo, Xo) [Ed] 


(4) e(Ry) = Yi) + Co 


and consists of the reservation demand 
Co plus the bundle «(Y,) the transactor 
expects to obtain via market exchange. 
Replacing Xo in the description of e(V1) 
(from fn. 13) we can express e(Y1) as a 
function 


e(¥))= Y;[Ro—Co~Io—S(T), Io, Tojar] 


(5) = 2 Xi Ry—Co—In—S(T 0), To] 


-€(E}*(Io, T) 


The function e(Y;) depends on the initial 
endowment Ro, the reservation demand 
Co, the transaction arrangement Te, the 
investment in information Ie, the distribu- 
tion of exchange ratios and, therefore, on 
E* via r. The mean, e, and variance, v, of 
the transactor’s utility function can now be 
expressed as the functions 


(6) e=e[¥i| Ro—Co—Io—S(Lo0), To, Lo] +Co 


(7) 1 = o[Vi| Ro — Co — Io — S (To), To, Zo] 


A transactor can change his utility by 
three distinct types of allocation, repre- 
sented in our analysis by Co, Io, and To. 
The transactor trades whenever the utility 
associated with e= Co= Ro and v=0 is less 
than the utility associated with some 
Co< Ro. 

Taking derivatives of e and v with re- 
spect to J) and.solving the resulting equa- 
tions shows that the optimal investment 
in information depends on the effects on 
mean, e, and variance, v. Increased invest- 
ment (To) either lowers reservation demand 
(Co) or the resources devoted to exchange 
(So, Xo). With So and Xo held constant, 
an increase in I’) lowers the variance v(Y;) 
and has two, opposing effects on the mean 
e(R1). Increased Io raises, and the asso- 
ciated reduction in reservation demand 
lowers e(Ri). The investment in informa- 
tion raises the expected maximal ratio, 
expressed by «(Z*). The rise in e(E*) 
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changes the optimal amount offered in 
exchange, Xo, and this in turn changes Ce 
and To and the transactor’s utility. 

The transactor acquires information 
until the gain in utility from an increment 
AI, equals the loss resulting from the de- 
crease in resources available for reserva- 
tion demand and exchange imposed by the 
constraint 


The second derivatives of e and v with re- 
spect to J, assure that the marginal utility 
of investment in information decreases as 
investment increases. Moreover, the con- 
tinued decrease of Co and Xe generates an 
increasing loss of welfare, and the con- 
tinued decrease of So imposes increasingly 
severe constraints on the choice of transac- 
tion arrangements and (given 0?U/dé to 
form a negative definite Hessian matrix) a 
nondecreasing loss of utility. The alloca- 
tion of resources to acquire information 
necessarily reaches an optimum. 

A similar argument applies to the choice 
of transaction arrangement or reservation 
demand. Utility increases as more re- 
sources are allocated to market transfor- 
mations, 7, and the wider search for trans- 
action arrangements, So. The larger So 
and S(To), the larger the admissible set of 
transaction arrangements and the greater 
is a transactor’s opportunity to exploit 
differences in the marginal cost of informa- 
tion, associated with various goods. For 
example, by using indirect or roundabout 


exchange arrangements that reduce uncer- 
tainty, the transactor can lower v by al- 
locating resources to So while keeping Io 
constant. The increase in So (holding J, 
constant) reduces Cy and Xo, and therefore 
lowers e. But the allocation to Sp permits 
the transactor to choose from a wider range 
of transaction arrangements, raising e. The 
optimal allocation to S is reached when 
the gain in utility from the smaller vari- 
ance and more advantageous transaction 
arrangements just equals the loss in 
utility due to a smaller Cy and Xo. 

By neglecting costs of search and ex- 
change, the traditional analysis of barter 
exchange sets S and J to zero and thus 
omits important aspects of resource al- 
location and choice under uncertainty. In 
the usual analysis, a transactor either 
engages in a single, double-coincidence 
transaction; C;=1, or does not trade, 
Co= Ro. In our analysis, a transactor is not 
forced to choose between autarchy and a 
single, double-coincidence transaction. He 
can engage in a sequence of transactions, 
expressed by a sequence of matrices or 
transaction chain [To, T1,..., Tn] chosen so 
as to exploit differences in the marginal 
cost of acquiring information and exchang- 
ing. The length of the transaction chain— 
the optimal number of exchanges—is de- 
termined jointly with the choice of com- 
modity bundle C,=R, that maximizes 
utility. The bundle, R,, is defined re- 
cursively in equation (9); for convenience 
the expected value operator is omitted in 





Yn + Yna + Raz — [Xn + Ini + Sn—1(Ln—1)} — [Xn + Ino + Sn—2(Tn—2) | 


(9) Ra = Vo + Crni 
"= Vat Rea — [Xna + Ina + Sn-1(Ta-1)] 
= Fa + Yanı + Ch—2 ae [Xni + Ini + Sa—l(Ta)] 
n n-1 
Ra= DV: t+ Ro ~ [Xi 4+ 1:4 SA(TI] 


i=l t=1 
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the statement of the definition. Moreover, 
every Y;is a function of Ti, X: and the 
sequence of investments in information 
(Io. . . Ii) given by 


Go o ie raTa 
[EF Co Iu- -, te] 


as shown in footnote 13. Both e, and va 
are, therefore, functions of the transac- 
tion chain (To, . . . , Ta—1), the sequence of 
exchanges (Xo, ..., Xn-1) and the se- 
quence of investments in information 
(Io, ...,In—1) according to the definition 


(11) En = (Rn); Un = v(Ra) 


Where information about the qualities 
and exchange ratios varies with the com- 
modities, there are corresponding differ- 
ences in the marginal cost of acquiring 
information, so transactors are not in- 
different about the commodities they ac- 
cept for use in subsequent exchanges. By 
choosing transaction arrangements T; that 
induce the transactor to include in his 
transaction chain commodities or assets 
whose qualities are better known and less 
uncertain, the transactor can reduce the 
variance v( Y ;) and the resources J; that he 
uses to acquire information about ex- 
change opportunities. At each step in the 
sequence, more resources become available 
for exchange and for reservation demand, 
so utility increases. By careful choice of the 
elements in the triplet C, T, I, a transactor 
is able to obtain the commodity bundle 
with mean and variance en and v» that 
maximizes utility. 

Our first postulate, introduced earlier, 
makes the marginal cost of acquiring in- 
formation depend on the good or service 
selected. Unless transactors ignore the in- 
formation they acquire, the postulate im- 
plies that intermediate transaction mat- 
rices in the chains they select (i.e., matrices 
up to the last) do not exhibit a random 
distribution of nonzero elements. In the 


first matrix of the chain, clusters of non- 
zero elements appear most frequently in 
the columns identified with assets that re- 
duce uncertainty, provide more reliable in- 
formation and lower marginal information 
costs. In the last matrix of the chains, the 
nonzero elements tend to be in the rows 
associated with commodities that have 
these same properties. 

The distribution of costs of acquiring 
and maintaining information gives the 
transactor an opportunity to reduce the 
resource cost of acquiring his preferred 
commodity bundle by substituting knowl- 
edge about transaction arrangements for 
investment in information about market 
conditions and the qualities of goods of- 
fered in exchange. Cost reduction occurs 
in two ways. First, detailed information 
about market conditions such as location 
and identification of transactors, the qual- 
ity and type of commodity bundles they 
hold and the exchange ratios at which they 
trade probably decays more rapidly than 
knowledge about optimal transaction 
chains. Second as the use of an asset in 
exchange increases, the transactor learns 
more about the asset’s properties. With 
growing use of particular transaction 
chains and improved knowledge of the 
properties of the assets exchanged, uncer- 
tainty and the variances and covariances 
in the general covariance matrix describing 
the overall density (£) decline. 

The marginal productivity of transac- 
tion arrangements can be expressed in 
terms of the smaller investiment in infor- 
mation required to keep the variance 
v(R,) unchanged. By choosing transaction 
arrangements that reduce the cost of ac- 
quiring information and exchanging, a 
transactor can allocate additional re- 
sources to exchange or reservation demand 
without raising the variance of the bundle 
he obtains. Indeed, if this were not so, 
direct exchange would predominate. 

The usual discussion of a barter econ- 
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omy neglects the marginal productivity 
of transaction arrangements by limiting 
exchange to a single, double coincidence 
transaction. Once the transactor is given 
a choice of Z and S, both the length of his 
optimal chain and the assets that enter 
depend on differences in the productivity 
and cost associated with alternative chains. 
Thus, our first postulate assures that the 
choice of transaction chain and of the as- 
sets used in exchange is neither random 
nor determined solely by the exchange— 
i.e., by the initial and terminal bundles. 
To show that individuals’ optimizing 
behavior leads to the social choice of a 
small number of medium of exchange as- 
sets, we use our second postulate. This 
postulate states 1) that the marginal cost 


of acquiring information does not vary- 


randomly within a social group and 2) that 
the marginal cost declines as the frequency 


with which an asset is used increases. - 


Transactors can acquire information about 
a particular subset of the available assets 
at comparatively low marginal cost once 
these assets are used frequently.“ 

Our second postulate implies that the 
transaction chains of the numerous par- 
ticipants in the market process exhibit 
some common properties. These properties 
can be expressed as a clustering of the non- 
zero elements in the columns of the first 
matrix and in the rows of the last matrix 
of the chain. The repetitive use of a rel- 
atively small number of transaction chains 
by the members of the social group further 
reduces the marginal cost to each transac- 
tor of ‘acquiring information about the 
assets most frequently used. The lower 
costs of acquiring information and trans- 
acting induce further clustering and the 


4 Differences in technological properties of commod- 
ities contribute to differences in the costs of acquiring 
information and transferring. Monetary literature has 
long recognized that portability, divisibility, durability, 
etc. are useful properties for assets used as mediums of 
exchange. 


N . 


convergence of individuals’ chains toward 
a common pattern. 

There are many stages of development 
between double-coincidence barter and a 
fully monetary economy. At some stage, 
a few assets are used with dominant 
frequency in transactions. Once this stage 
is reached, a majority of the transaction 
chains consists of two matrices, the first 
containing a few (nonzero) columns and 
the second a few (nonzero) rows. Thus, 
money as a medium of exchange, as a 
transaction dominating asset, results from 
the opportunities offered by the distribu- 
tion of incomplete information and the 
search by potential transactors to develop 
transaction chains that save resources. 

The analysis also explains the emergence 
of specialized trading functions such as 
brokerage and other market arrange- 
ments. They develop from the conditions 
that shape the (social) convergence to a 
dominant medium of exchange. Where in- 
formation is complete and both informa- 
tion and readjustment are costless, spe- 
cialization of trading functions yields no 
economic advantages and has no utility. 
Where information and readjustment are 
not free, the situation changes. Special- 
ized services lower the costs of acquiring 
information and trading by providing 
more complete information about the 
range of qualities and market conditions. 
With a smaller investment of resources a 
transactor acquires the same information, 
and more resources can be used for reser- 
vation demand or trade. 


IIL. A Diagrammatic-Exposition 


By simplifying the argument and omit- 
ting several aspects, we can use diagrams 
to demonstrate some main points of our 
analysis. We start with a nonmonetary - 
economy in which there are two goods. One 
is the initial endowment of a transactor, 
Ry; the other is the good, V2, acquired by 
trading in the market. We disregard the re- 
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FIGURE 1 


sources used in the trading process and al- 
locate the initial endowment to reserva- 
tion demand, C, to exchange in the market, 
X, and to the acquisition of information 
about market opportunities and exchange 
ratios, Z. 


(12) R=C +X +h 


The exchange ratio between R, (or C1) 
and VY», denoted éye, states the units of F» 
obtainable per unit of Ri. Market op- 
portunities are not known with certainty. 
By investing resources J; to acquire infor- 
mation, a transactor obtains a sample of 
potential exchange ratios. The sample has 
a maximal value ep, the latter a random 
variable dependent on the underlying dis- 
tribution. As above, we make the expecta- 
tion and variance of ej a function of in- 
vestment, I. Market exchange is a pro- 
ductive process that transforms the in- 
puts (X1, Z) into an output F= Xella). 
The value of the bundle after an exchange 
is R= Y.+Cien. 

The transactor seeks to maximize the 


1 To simplify notation we write e;, for the expectation 
of the maximal sample value, and where there is no 
change of confusion, we use Y+ instead of ¢{¥2). 


utility of the bundle available for con- 
sumption. The arguments of the utility 
function are C; and the expected value and 
variance of Y+. The indifference curves of 
Figure 1 are drawn for a given value of the 
variance v( FY»). A change in variance moves 
the entire surface, or what is the same 
thing, requires a relabelling of the indif- 
ference curves to associate a higher level 
of utility with an unchanged combination 
of F and Cy, if the variance of Y, decreases 
and a lower level if utility of the variance 
increases. 

Unlike the standard analysis, neither 
the slope nor the position of the budget 
line is independent of the transactor’s al- 
location of resources. Increased invest- 
ment in information raises the expecta- 
tion of the maximal sample value ej, and 
the slope of the budget line, —e. With 
increased investment, the budget line be- 
comes steeper, and the transactor obtains 
more Y per unit of C. 

The relation between investment in in- 
formation, the value:of information, and 
the position of the budget line is developed 
in the left panel of Figure 1. On the hori- 
zontal axis, we measure the resources used 
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to acquire information on a scale running 
from zero at the origin to Ri, the transac- 
tor’s endowment. By sacrificing a unit of 
real consumption and investing in infor- 
mation, a transactor enlarges his sample of 
exchange ratios and, in general, raises the 
value of e*. The marginal cost of informa- 
tion is the consumption sacrificed. The 
value of the information is the gain or loss 
in e(Y:) obtained from the exchange of a 
smaller (Rı— I.) endowment of real re- 
sources at a higher exchange ratio. The 
curve in this panel shows the value of in- 
formation V(J;) as a function of the 
amount invested. The intercept of the 
curve on the F, axis is the value of the in- 
formation, in «(Y2) units, that the trans- 
actor carries over from previous trades. If 
he relies entirely on past experience, the 
best he can do is trade at the ratio e5(0); 
the maximum Y, he can obtain by ex- 
changing all his endowment at this ratio 
is shown as V(0). By investing in informa- 
tion, at a cost equal to I, he increases his 
information about market conditions. The 
change in the value of information is 
shown by the projections of the curve in 
the left panel on the F, axis. If he invests 
an amount Jj, he has available for ex- 
change only Ri—J{, but he can exchange 
at the higher ratio ep(Z{) and obtain a 
maximum value of Y= V(I). The dis- 
tance V(Ij)—V(O) on the F, axis is the 
value of the information obtained with an 
investment Jj. 

For any investment J;, the value of in- 


16 The cost of acquiring information, Iı, is clearly 
visible in two places on Figure 1. One is the horizontal 
axis on the left panel. The other is the difference be- 
tween R, and the intercept of any budget constraint on 
the C, axis, Ri~J1. The difference defines the maximum 
Cı associated with any given J;. As the figure is drawn, 
each increment to investment (Jj—I{, H —0) and 
each distance between intercepts of the budget line on 
the C, axis is the same size. The decreasing incremental 
value of information is shown by the decrease in the 
distance between the successive intercepts of the budget 
line on the F2 axis. The relations of J to V(I) depends 
on the vector, P, discussed in fn. 11. 


formation is given by 


(33) VU) = (Ri — Wea) 


Inspection makes clear that if the entire 
endowment is used to acquire information, 
nothing is left for trade or consumption, 
so V(Ri) =0. To find the value of J, that 
maximizes V(I), we take the derivative 


4 aV * or Rı—~lh x i 
ag = aaro [Hnn 1 
where n(eis, Z1) is the elasticity of e with 
respect to Jı. It follows from diminishing 
marginal productivity of investment that 
the increase in the expected sample value 
falls as investment increases, and the 
elasticity falls as J, increases. Moreover, 
as I, approaches R, (Ri—J:)/Z1 ap- 
proaches zero. The value of information V 
reaches a maximum when the share of the 
endowment invested in information is 


I 
(15) ae 





If the elasticity is low, investment in in- 
formation raises the expected sample value 
and improves market opportunities very 
little. The maximum V then occurs at a 
very low value of 11. 

The optimal amount of resources in- 
vested in information is determined jointly 
with the optimal reservation demand and 
allocation to trade by maximizing utility. 


Differentiating 

U = Uie(¥2), Ci, oY. 

(16) ie(V2), Cu 0( V2) J 
0, U» > 0; U; <0 


with respect to Cı and I,, we obtain the 
necessary conditions for a maximum, 


(17) U ye* (I) = Us 


OV ders Es U; ðv 
(18) = C 
ol ol U, of 
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Solving these two equations for C, and 11 
and substituting the solutions in the bud- 
get constraint Ri=Cit+-Ji+ Xi gives the 
optimal allocation to reservation demand, 
investment in information and trade. 

The first of the two necessary conditions 
is the familiar condition for tangency 
between the indifference curve and the 
budget line obtained in the standard 
analysis of consumer choice. The second 
equation goes beyond the standard analy- 
sis and states the condition for the optimal 
position of the budget line. The equation 
has two components. The first is the in- 
crement to the value of reservation de- 
mand, measured in units of Ys, obtained 
from investment in information; the sec- 
ond is the marginal gain or loss from re- 
ducing the variance. The position of the 
budget line is optimal when the sum of 
these components equals the marginal 
value of information, @V/dJ,, measured in 
units of Y,." 

The conditions for an optimum are 
shown in Figure 1. The slopes of the bud- 
get lines show the exchange ratio e for 
different values of J. The position of 
the budget lines is determined by the 
amount invested and the value of the in- 
formation obtained. The relation between 
the two is given by the curve in the left 
panel. We disregard, for the moment, the 
gain or loss in utility resulting from 
changes in the variance. As the figure is 
drawn, it is suboptimal to restrict invest- 
ment in information to 7}. The transactor 
can reach a higher indifference curve by 
increasing investment to Iy. A further in- 
crease to J{’’ lowers utility. In the absence 
of any effect of variance, the transacter 


7 Interpretation of the second component of the 
second necessary condition is made clearer by noting 
that —U;/U,=d¥2/d so the component can be written 
[d¥2/dv}|dv/dI ]|=d¥2/dI. The left side of this last 
expression shows the change in Ye associated with an 
increment to investment as the product of the change 
in variance resulting from an increment of information 
weighted by the appropriate marginal rate of substitu- 


tion. * 


would choose an investment I} and trad 
at the corresponding exchange ratio. Th 
investment J{’ and the associated alloca 
tions to Cı and F; represent an optimun 
for any transactor unconcerned by th 
variance, i.e., for any risk neutral transac 
tor. 

For a risk neutral transactor U;=0. Fo 
such transactors, the optimal position c 
the budget line is always below the prc 
jection of the maximum value of informa 
tion on the e( F») axis. The same is true fo 
transactors who are not risk neutral when 
ever 0v/0I=0. In these cases, the optima 
value of information is always reache 
before the maximum value of information 
This can be verified by noting that iy 
these cases 0V/dI, therefore de;,/07, mus 
be positive since OV /dl =C-de;,/01. 

Transactors who are willing to sacrific 
resources to reduce uncertainty and ob 
tain more reliable information are impor 
tant in our analysis. For them, invest 
ments in information not only shift th 
budget line but also change the utilit 
surface. A reduction in variance mean 
that there is less uncertainty about th 
outcome of an exchange. With uncertaint 
reduced, the transactor receives mor 
utility from a smaller bundle of commod 
ities. The effect of reducing uncertainty 
can be shown in Figure 1 by relabellin; 
each of the indifference curves so as ti 
attach more utility to every commodit: 
bundle or by shifting each indifferenc 
curve in Figure 1 vertically downwar 
thereby raising the utility assigned to an: 
¥2, Cı combination. 

The size of the shift in the indifferenc 
curves resulting from the effect of invest 
ment in information on the variance pro 
vides another interpretation of the secon: 
component of the optimality condition 
The vertical shift, measured in units o 
F», (—U:3/U1) (40/814), is the amount o 
e(Y2) that provides just as much utility a 
the reduced variance o( Y2). 

The effect of a reduction in variance o1 
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utility implies that the optimal position 
involves more investment in information 
than Ji’. The bundle available for exchange 
and consumption declines. In terms of 
Figure 1, the downward shift in the indif- 
ference curves—the gain in utility from re- 
duced variance—at first offsets the loss of 
utility from the decline in the bundle. 
Where the marginal reduction in variance 
6v/dI and product of the marginal rate of 
substitution between variance and Yo, 
—U;/Ui, is large, the optimal value of 
information may not be reached until we 
are on the negatively sloped segment of 
the V(I) curve. Pronounced risk aversion, 
a relatively large — U; raises the portion of 
the resources a transactor allocates to in- 
vestment in information and reduction of 
uncertainty. 

We now introduce a third good into the 
nonmonetary economy we have con- 
sidered. This good has zero direct marginal 
utility for each transector.!* It contributes 
to utility indirectly, however, by improv- 
ing a transactor’s information and by re- 
ducing the variance oï exchange ratios and 
thus the uncertainty about the bundles 
obtained in market exchange. We assume 
that the third good has the following 
properties: 


* Æ x, 
0e13 ex. ezz 4 
ol ol or 
* ¥ * 
Ov(e13 | D) dv(er2 | I) ðv(ezz| I) 
< > 
ol él ol 


These conditions state that the third good 
reduces the transactor’s cost of acquiring 


(19) 





18 We do not make this assumption in the formal 
analysis of the previous section. The assumption is 
introduced here only to simpl'fy the graphical presenta- 
tion, specifically to avoid superimposing a second in- 
difference map on the map in the figure. In the more 
general analysis of the previous section there are a large 
number of commodities and potential transaction chains. 
The number of chains depends on the number of com- 
modities. Under our maximizing procedure, at least one 
of these chains is optimal. In the graphical analysis, V3 
represents this chain. 


reliable information. With the same in- 
vestment in information, he increases the 
expected value of the sample maxima 
(eh, ex) and reduces uncertainty. 

The introduction of a roundabout 
method of exchange using a good that 
gives transactors increased value of in- 
formation at relatively low cost offers an 
opportunity not previously available. 
Transactors are no longer restricted to 
choosing between allocations to reserva- 
tion demand, trade, and investment in in- 
formation. They may now choose transac- 
tion arrangements, i.e., they can obtain 
Y. either by exchanging part of R, di- 
rectly at the exchange ratio ej, or by first 
acquiring the new good at exchange ratio 
e and using good 3 to obtain F» at the 
exchange ratio ep. 

As before the initial constraint in terms 
of Ris 


(12) Rı= Ot xith 


The transactor wishes to acquire F, by 
trading X, and investing Iı. The market 
transformation is expressed by FY, 
= X,t*(I1) where 


U1) = elli) 


PI) = enll) ell) 


The transactor desires to maximize the 
utility function 


(16) Ule(V2), C1, 0(¥2)] 


(20) 


_ by suitable choices of Ci, Jı and market 


transformation ¢*, subject to the endow- 
ment constraint. The optimizing problem 
can be rewritten as the maximization of the 
function 


U[(Ri — Cı ~ Idt, Cel — C — Ie] 
with respect to Ci, Iı and t (i=1, 2). The 
first-order conditions for C; and J; are 
(21) Ut = U; 
av(t') att 


Dy ae 
(22) aly tah U h 


—Us dv(t*) 
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- ~ - budget constraints for V, 


—~~ budget constraints for V, 





FIGURE 2 


where V(é)=(Ri—Ji)#, and vt) =0[X1-#4]. 
The two equations determine C, and J; as 
a function of t’. Replacement in the utility 
function gives 


U[X (ee, Cre), o[ Xie] 


and the stage is set for the choice of the 
optimal transaction arrangement. i 

Figure 2 shows the choice of transaction 
arrangement. With this choice, the trans- 
actor determines the value of information 
obtained from a given investment, J;. The 
curves V, or V2 represent two alternative 
transaction arrangements. The differences 
in the value of the information obtained 
from a given investment depends on the 
properties of the joint conditional dis- 
tribution (em, eis, s/J1) of the three 
exchange ratios. Since information about 
types of transaction chains decays slowly, 
the intercept of the curve V2, describing 
chain #, is above the intercept of V;. The 
diagram also shows an earlier and higher 
maximum for transaction chain #. Since 
V2 lies above V, throughout the ascending 
branch of V1, a trader gains from using 


transaction arrangement ¿ throughout 
this range. This effect is reenforced by the 
shift of the indifference map resulting from 
the greater reduction in variance per unit 
of J. The selection of ? and the use of an 
asset with well-known properties permits 
the transactor to trade at a more favorable 
exchange ratio and reduces uncertainty. 
Thus, the choice of ? instead of # raises the 
transactor’s welfare. 

Figure 2 shows the productivity gain 
resulting from the choice of transaction 
arrangements in two distinct ways. One 
measure of the gain is the smaller invest- 
ment in information required to obtain 
information of given value. For example, 
the transactor can obtain information 
with value OM either by investing Ji and 
using transaction arrangement V, or by 
making no investment in information and 
using transaction arrangement Vz. The 
productivity gain is equal to the saving of 
resources (Jj). This saving permits the 
transactor to trade at the maximal ex- 
change ratio represented by (the solid) 
budget line 2 instead of the maximal ratio 
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represented by (the dashed) line 1. Sim- 
ilarly, point OQ shows that the combina- 
tion of V, and Ji” produces the same value 
of information as the combination V, and 
Ii. By choosing transaction arrangement 
Ve, the transactor reduces the cost of 
acquiring information of value OQ by 
Fi’—I{. The saving in cost becomes avail- 
able for consumption and exchange. The 
production of unchanged value of infor- 
mation with a smaller input of resources is 
a measure of the marginal productivity of 
transaction arrangement V». 

An alternative measure of the produc- 
tivity gain is the increase in the value of 
information obtainable with unchanged 
investment. The distance PR on the e( V2) 
axis is the increased value of information 
(in units of F) obtained with investment 
I! and the choice of transaction chain 
Vs instead of Vi. By using V, the transac- 
tor is able to trade at the ratio given by 
budget line 4 rather than the lower ex- 
change ratio given by constraint 3. Thus, 
careful choice of transaction arrangements 
increases the productivity of a transactor’s 
resources and his utility. 

The results obtained in our world of 
three commodities apply to an n-com- 
modity world in which there are numerous 
alternative transaction arrangements and 
many transactors. Each transaction ar- 
rangement can be represented by a curve 
on the left panel of Figure 2 showing the 
value of information obtained with a given 
investment of resources in information. 
Our first postulate implies not only that 
the curves differ substantially but that the 
optimal transaction arrangement for an 
individual transactor—the highest curve— 
involves indirect exchange, i.e., the use of 
an intermediate asset that reduces his cost 
of acquiring information about market 
opportunities. Our second postulate im- 
plies that what is true for the individual is 
true for most members of the social group. 
The transaction arrangements that are 


most productive for the individual are also 
most productive for a dominant portion . 
of the group. 

The assets used to reduce the cost of 
acquiring information and transacting are 
money for the group or society. The social 
and private productivity of a medium of 


’ exchange results from the use of transac- 


tion chains involving assets with these 
properties. Where knowledge of market 
opportunities and the qualities of goods is 
neither costless to obtain nor uniformly 
distributed, the use of money as a medium 
of exchange reduces the resource cost of 
exchanging. In the following section, we 
consider the social productivity of money 
and some implications of the analysis for 
the type of assets chosen as mediums of 
exchange and used as money. 


III. The Social Services of Money 


For individuals, money is a substitute 
for investment in information and labor 
allocated to search. By using money, in- 
dividuals reduce the amount of informa- 
tion they must acquire, process, and store, 
and they reduce the number of transac- 
tions in which they engage to exchange 
their initial endowments for optimal bas- 
kets of goods. The use of money increases 
the welfare of each money user by reduc- 
ing uncertainty, the length of transaction 
chains, and the variance of price ratios 
and by increasing expected wealth and 
time available for leisure. Whatever other 
services create a demand for the assets 
that serve as mediums of exchange, their 
use as mediums of exchange increases de- 
mand. Individuals find it advantageous to 
allocate part of their wealth to money. 

What is true for individuals is in this 
case true for society. The convergence of 
optimal transaction arrangements gener- 
ates an aggregate demand for the assets 
used as mediums of exchange. The in- 


_creased demand to hold inventories of 


these assets (money) is independent of the 
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previous uses of the assets and, of course, 
increases the (relative) prices of the as- 
sets. The average amount held in inven- 
tories depends on the prices of the assets 
held, the prices of alternative assets and, 
thus, on the relation between net marginal 
productivity and marginal cost. 

Once inventories of money are held, 
payments and receipts are no longer 
synchronized. Lack of synchronization, 
however, does not explain the use of hold- 
ing of money anymore than the holding 
of money explains the lack of synchroniza- 
tion. Both are a result of the superior 
productivity of indirect methods of ex- 
change, the smaller resource cost of acquir- 
ing information and transacting in a mone- 
tary economy. 

The use of money encourages the de- 
velopment of the market system by lower- 
ing the costs of acquiring information and 
transacting. With the expansion of the 
market, opportunities increase for profes- 
sional middlemen and specialized traders 
to exploit the partial and incomplete dis- 
tribution of information about particular 
commodities. Specialized traders substi- 
tute for a wider and more general distri- 
bution of information. The use of money 
also affects the intertemporal allocation of 
resources. Deferred payments, borrowing, 
credit and the payments system expand 


19 In a well-developed market economy, most of the 
net marginal productivity of money probably results 
from the saving of costs of transacting, while the fotal 
productivity of money depends on the reduction in 
costs of acquiring information and costs of exchanging. 
The difference between our analysis and the usual 
analysis of “transaction costs” (see Baumol, Tobin 
(1956)) is that the fofal productivity of money in the 
familiar Baumol and Tobin analyses is almost the same 
as the marginal productivity in our analysis. The reason 
is that Baumol-Tobin transactors face fixed payment 
schedules, whereas our transactors optimize over all 
transaction arrangements. The Baumol-Tobin analysis 
has been used recently by Samuelson (1969), Clower 
and Johnson to equate the productivity of money with 
the “shoe leather” saved by avoiding trips to the bank 
or the market place. Their analyses understate the total 
contribution of money to wealth by neglecting the im- 
provement in the opportunity set shown in Figure 2 and 


discussed in the text. a 


when a standardized asset with well 
known properties becomes available. The 
reason is that transactors become mort 
willing to enter into contracts calling fo: 
deferred payment. 

The magnitude of the net social produc 
tivity of money is not constant but varie: 
with the degree of uncertainty abou 
market conditions, including exchangi 
ratios and the quality of goods. Acceler 
ated technological changes or innovation: 
that change the qualities of goods and in- 
crease the number or types of goods raisi 
the productivity of money. Large fluctua 
tions in economic activity also raise cost: 
of acquiring information and the produc 
tivity of money. Our analysis implies tha’ 
the demand for mediums of exchange i: 
higher in periods of rapid change than ir 
periods of gradual or relatively steady 
change. The longer the period of steady 
gradual change continues, the lower thi 
productivity of money and the smaller thi 
demand for assets that reduce costs o 
acquiring information by serving as me 
diums of exchange. 

A stationary state or a world of steady 
growth are the limiting cases of economii 
theory. Tastes, technology, anticipations 
population, and types of product are eithe: 
invariant or change in a known, fully 
anticipated way at a steady rate. The 
marginal cost of acquiring informatior 
falls and in the limit approaches zero 
Transaction chains no longer differ by thi 
saving of costs of acquiring informatior 
and differ only by the costs of transfer 
The main condition leading to the selec 
tion of a small group of assets as money 
and therefore the main source of the dis 
tinction between money and nonmonetary 
assets, disappears in the stationary state o: 
world of steady growth.” 


2 In the terms of our formal analysis, the effect i 
conveyed by the distribution (Z| P). The coordinate 
of the vector P summarizes the representative individ 
ual’s information about market opportunities. Th 
greater the frequency of change in market conditions 
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Hyper-inflation and hyper-deflation pro- 
vide examples of changes in the marginal 
cost and marginal productivity of holding 
and using money. In both, the increased 
frequency of change in market conditions 
increases uncertainty and the variance of 
exchange ratios and thus raises the mar- 
ginal productivity of money. But the 
marginal cost of holding money increases 
in hyper-inflation as the rate of inflation 
increases. Transactors are induced to 
choose transaction chains that avoid the 
inflation tax, even if such chains use more 
resources for transactions. 

The search for new transaction chains 
and the abandonment of old is commonly 
mistaken for a return to barter. The pro- 
cess does not restore either double-coin- 
cidence exchange or the random selection 
of mediums of exchange. Transactors 
concentrate their search on those transac- 
tion chains that offer at least the same 
expected gain in wealth as existing me- 
diums of exchange. The assets that replace 
existing money may have higher marginal 
costs of acquiring information and trans- 
acting. If so, they must have lower mar- 
ginal holding costs than the existing 
money. - 

Our analysis implies that continued 
and accelerated hyper-inflation eventually 
comes to an end. The economy gradually 
adopts a new money and a new set of 
transaction arrangements. The process of 
search and social convergence is not cost- 
less for the individual transactors or the 
society. Governments or private producers 
can reduce the social cost of introducing 
new mediums of exchange and the transi- 
tion to the new transaction arrangements 
by introducing new assets with properties 
similar to the old and effectively control- 
ling the quantity produced. 

A large deflation also increases uncer- 





the poorer his information. In the stationary state his 
information increases without offset and approaches 
full information. The variances and covariances of the 
v function decline. Sge fn. 11. 


tainty and induces transactors to recon- 
sider transaction chains. Unlike hyper- 
inflation, the search for new transaction 
chains in a deflation does not replace exist- 
ing mediums.of exchange but adds new 


ones. The relatively high yield on money 


puts a premium on the search for assets 
that are close substitutes for the existing 
mediums of exchange—have similar in- 
formation and transfer costs—and lower 
yield. New types of money evolve to 
supplement the existing money and in- 
crease the available stock of real balances. 
Adjustment to severe deflation, therefore, 
is not concentrated solely on the price 
level and rate of price change as in growth 
theory. New supplies of real balances. are 
produced by the search for alternative 
transaction chains. 

Our analysis of the use of money implies 
that both inflation and deflation are stable 
in a certain technical sense. In inflation 
new monies are substituted for old; in de- 
flation supplementary monies are intro- 
duced. But the evidence, from periods of 
hyper-inflation and severe deflation alike, 
reveals the sizeable resource costs as- 
sociated with the stabilizing mechanism. 
Hyper-inflation or deflation reach rela- 
tively high levels before transactors begin 
to replace existing money or add new 
money. The high costs that individuals are 
willing to pay before beginning to search 
for new or supplementary arrangements 
suggests the size of the benefits received 
from the use of a dominant medium of 
exchange. 

The size of the net social productivity of 
money also depends on the assets selected 
as mediums of exchange. Once the com- 
munity uses some assets as money, the 
private and social benefit can be increased 
by substituting claims against commod- 
ities for commodity money. Individuals 
gain from the use of substitutes for com- 
modity money if the reduction of costs of 
acquiring information and transacting 
more than compensates for the increased 
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variability of exchange ratios. Society 
gains because the use of claims and fiat 
paper money reduces the resources used to 
make exchanges in three main ways. First, 
paper money permits society to develop a 
fractional reserve money system and to 
produce the same nominal stock of money 
at lower resource cost. Second, the use of 
claims encourages the development of 
privately produced money and with it the 
development of the payments system. The 
cost of acquiring information about the 
qualities of paper money, whether pro- 
duced by government or by private pro- 
ducers, is lowest if the paper money starts 
as a claim against commodity money. 
When information about the paper money 
becomes widespread, paper money retains 
the property of general acceptability even 
if the claim against commodities is re- 
moved. Third, paper money frequently 
lowers the resource cost of transfer and 
exchange. This somewhat less than general 
proposition recognizes that both costs and 
benefits are affected and that the size of the 
net benefit from the use of paper money 
depends on the prevailing monetary ar- 
rangements. 

Monetary history offers numerous ex- 
amples of changes in monetary arrange- 
ments that reduced marginal costs of in- 
formation or transfer for the assets used in 
optimal transaction chains. Coinage is one 
of the earliest, and bank credit cards one 
of the most recent steps extending the 
range and use of mediums of exchange by 
reducing these costs.” Suppose, however, 
paper money is not introduced by a central 
bank or government but emerges in re- 


21 Credit cards centralize information about deposit 
users, reduce a seller’s cost of acquiring information, 
encourage the separation of payments and purchases 
and thereby increase (relatively) the use of deposits as 
a medium of exchange, lowering the ratio of currency 
to deposits. Lowering the costs of acquiring information 
and transferring via deposits lowers the net marginal 
productivity of deposit inventories. Average inventories 
of deposits are reduced; velocity increases. 


sponse to the public’s search for optimal 
transaction chains. Many different pro- 
ducers are induced to issue paper money 
as a claim against commodity money. The 
social benefit resulting from the use oj 
lower cost money is partly offset by the 
higher cost individuals pay to acquire in- 
formation. The legislation of 1844 in En. 
gland and of the 1860’s in the United State: 
that reduced the number and types o: 
notes in circulation by restricting the 
right to issue notes are examples of in- 
stitutional changes that raised economic 
welfare by reducing costs of acquiring in- 
formation. The requirement of par collec. 
tion of checks under the Federal Reserve 
Act is another example. 

Nothing in our analysis implies eithe 
that society converges to a single mediur 
of exchange or that the productivity o: 
money and the contribution of money tc 
wealth is limited to a single monetary as. 
set. Different types of assets—some pri: 
vately, some publicly produced—appeai 
in the transaction chains adopted by mem. 
bers of the group and in the transactior 
chains of a single transactor at differen’ 
times. These differences in the choice o: 
transaction chain reflect differences ir 
marginal cost that depend on the type o; 
transaction and the transactor’s informa 
tion. Even in highly developed economie: 
with extensive monetary institutions 
transactors can use specialized informa 
tion to develop transaction arrangement: 
that lower transfer costs by avoiding the 
use of money. Moreover, sectors of ar 
economy that develop specialized infor. 
mation about the properties of particula: 
assets often find it useful to develo 
specialized mediums of exchange.” 


2 The development of the Federal funds market i 
an example. Corporate mergers offer examples of th 
way in which the allocation of human wealth (skille: 
specialists) reduces cost by avoiding money as a mediun 
of exchange. By offering the owners of the merged firn 
deferred equity claims of various kinds, the purchaser 
reduce or defer the tax liabilities of equity owners 


BRUNNER AND MELTZER: USES OF MONEY 803 


Our ‘analysis suggests an extension of 
Gresham’s law—cheap money drives out 
dear at fixed exchange rates—to the case 
of multiple mediums of exchange with 
variable or floating exchange rates. With 
floating exchange rates, stable monies 
drive out variable monies. Consequently, 
government or private producers desirous 
of maintaining the circulation of govern- 
ment and privately produced monies have 
found it desirable to provide arrange- 
ments for exchange of one money for the 
other on demand.” More importantly, 
issuers of privately produced money ex- 
pand the market for their product by 
maintaining a fixed exchange rate. By 
doing so, they lower the users’ cost of in- 
formation and increase the demand for 
their product. Businessmen, bankers, and 
government officials have used similar 
reasoning to press for fixed exchange rates 
between national monies. 

Throughout our analysis we have iden- 
tified money with the medium of exchange. 
This usage has been criticized on two 
grounds. Tobin (1963) is one of the last in 
a long line emphasizing the existence of 
close substitutes for money. Tobin’s crit- 
icism is part of a position discussed above, 
that ignores costs of acquiring information 
and attributes the total productivity of 
money to its role in synchronizing receipts 
and payments and reducing brokerage 
costs. Friedman and Schwartz (1970) also 
criticize the notion that money is a me- 
dium of exchange. They describe money as 
a “temporary abode of purchasing power” 
and argue that the term medium of ex- 
change is an a priori notion devoid of 
empirical content. As an example of the 
deficiency of the medium of exchange con- 
cept, they cite the difficulty of using units 
of currency with large denominations or 





raising the owners’ wealth and reducing the cost of 
acquisition. 

2 This is the rationale for the instant repurchase 
clause discussed by Pesek and Saving. 


using checkable deposits in unfamiliar 
environments. Their argument is insuffi- 
cient for the conclusion they have drawn. 
The use of checks and bills of large de- 
denomination often involves substantial 
costs of acquiring information and ex- 
changing. On our analysis, it is not sur- 
prising that neither circulates in unfamil- 
jar environments.” 

Defining money as a temporary abode of 
purchasing power does not distinguish 
between properties of assets or between a 
monetary and a barter economy in a man- 
ner independent of the medium of ex- 
change function. As our earlier discussion 
shows, transactors hold intermediate goods 
temporarily in a barter economy—as one 
of the items in a transaction chain—if 
their best information suggests that by 
doing so they can make more advanta- 
geous exchanges. 

The recognition of the central role of a 
medium of exchange does not imply that 
the collection of assets that serve as me- 
dium of exchange is most appropriate for 
explaining movements of the general price 
level. A definition embracing a larger col- 
lection of assets is appropriate if there are 
close substitutes for the medium of ex- 
change on the supply side. In this case, 
slight changes in relative prices reallocate 
output between the medium of exchange 
and other assets, so the collection of assets 
most useful for explaining changes in the 
general price level differs from the assets 
that serve as medium of exchange. How- 
ever, even if evidence suggests that a 
broader collection is justified empirically 
and the term money is used to refer to the 
broader collection, the significance of the 
medium of exchange function and its im- 


2 Five and ten thousand dollar notes never circulated 
widely but were used primarily for transactions between 
banks where the marginal cost of acquiring information 
about the notes was low. With the development and 
extension of the Federal funds market and other lower 
cost means of making interbank transfers, the use of 
bills of large denomination declined markedly. 


e 
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portance for explaining the productivity 
of monetary assets remains. 


IV. Conclusion 


The use of money remained puzzling 
as long as the theory of exchange was re- 
stricted to the case of perfect certainty, a 
world in which information about market 
prices and the qualities of goods and ser- 
vices is obtained at zero cost. Standard 
price theory eliminated the main reasons 
for the existence and use of money by 
confining choice to three options—pro- 
duction, consumption and exchange—and 
setting costs of acquiring information 
about exchange opportunities and qual- 
ities of goods to zero. With costs of execut- 
ing transactions zero and information a 
free good, there are no costs of shopping to 
assure that exchanges take place at the 
most favorable prices and no benefits from 
reducing the resource cost of executing 
transactions and eliminating cross-hauling 
of commodities. Any asset is just as usable 
as any other for executing transactions 
and discharging obligations. As a result, 
attempts to explain the use of money 
generally accept some consequences of the 
use of money—such as lack of synchroniza- 
tion—as an explanation of the existence of 
money. 

Our analysis extends the theory of ex- 
change to include the cost of acquiring 
information about market arrangements, 
relative prices, or exchange ratios. Indi- 
viduals search for those sequences of 
transactions, called transaction chains, 
that minimize the cost of acquiring in- 
formation and transacting. The use of as- 
sets with peculiar technical properties and 
low marginal cost of acquiring information 
reduces these costs. Money is such an 
asset, and the private and social produc- 
tivity of money are a direct consequence 
of the saving in resources that the use of 
money permits and of the extension of the 


market system that occurs because of the 
reduction in the cost of making exchanges. 

Money is a substitute for the specialized 
market skills that are part of a transactor 
stock of knowledge or “human wealth.” 
Resources allocated to search and to main- 
taining market information can be real- 
located once money is used as a medium 
of exchange. Trade and the market system 
expand, and the economy becomes in- 
creasingly monetized. More and better 
quality information becomes available 
with the expansion of the market and the 
opportunities for division of labor that 
lead to the development of professional 
transactors such as brokers and specialists. 
The use of a unit of account further re- 
duces the cost of making exchanges. 

We do not attempt to explain the hold- 
ing of money except in the trivial sense 
that the use of an asset implies that the 
asset is held. Nevertheless the analysis 
helps to explain why money continues to 
be used even in periods of accelerating 
inflation when the cost of holding money 
reaches very high levels. 

By analyzing the productivity of money 
and relating the productivity of money to 
the analysis of trade in an exchange 
economy, we clarify the meaning of the 
phrase “the services of money” and sug- 
gest by implication the benefits that would 
accrue to the world economy from the use 
of a medium of exchange. Since the saving 
in brokerage costs or “trips to the bank,” 
that is generally presented as the total 
product of money, is only the marginal 
product of money in our analysis, the 
gains from using money in international as 
in domestic exchange are considerably 
larger than is generally claimed. (See 
Baumol, Clower, Johnson, Samuelson 
(1969), Tobin (1965).) Once we leave the 
world of certainty and costless informa- 
tion, both the private and social produc- 
tivity of money rise; the use of money 
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ceases to be puzzling and becomes, in- 
stead, an implication of optimizing be- 
havior. 


REFERENCES 


W. J. Baumol, “The Transactions Demand for 
Cash: An Inventory Theoretic Approach,” 
Quart. J. Econ., Nov. 1952, 66, 545-56. 

K. Brunner and A. H. Meltzer, “Further In- 
vestigations of Demand and Supply Func- 
tions for Money,” J. Finance, May 1964, 19, 
240-83. 

D. Cass and M. Yaari, “A Reexamination of 
the Pure Consumption Loans Model,” J. 
Polit. Econ., Aug. 1966, 74, 353-67. 

R. Clower, “Is There An Optimal Money Sup- 
ply?,” J. Finance, May 1970, 25, 425-33. 
M. Friedman, “The Quantity Theory of 
Money, A Restatement,” in M. Friedman, 
ed. Studies in the Quantity Theory of Money, 

Chicago 1956. 

. “The Optimum Quantity of Money,” 

in M. Friedman, ed., The Optimum Quantity 

of Money, and Other Essays, Chicago 1969. 

and A. J. Schwartz, The Monetary Sta- 
tistics of the United States, Nat. Bur. Econ. 
Res., Stud. in Bus. Cycles, 20, New York 
1970. 

J. C. Gilbert, “The Demand for Money: The 
Development of an Economic Concept,” J. 
Polit. Econ., Apr. 1953, 61, 144-59. 

H. G. Johnson, “Is There an Optimal Money 
Supply?,” J. Finance, May 1970, 25, 435-42. 

J. M. Keynes, The General Theory of Employ- 
ment, Interest, and Money, London 1936, 








A. W. Marget, The Theory of Prices, New 
York JI, 1938, II, 1942. 

W. E. Mason, Clarification of the Monetary 
Standard, Univ. Park, Pa. 1963. 

J. Niehans, “Money in a Static Theory of Op- 
timal Payment Arrangements,” J. Money, 
Credit, Banking, Nov. 1969, 1, 706-26. 

D. Patinkin, Money, Interest and Prices, 2d 
ed., New York 1965. 

B. P. Pesek and T. R. Saving, Money, Wealth 
and Economic Theory, New York 1967. 

P. A. Samuelson, The Foundations of Eco- 
nomic Analysis, Cambridge, Mass. 1947. 

, “Non-optimality of Money Holding 
Under Laissez Faire,” Can. J. Econ., May 
1969, 2, 303-08. 

J. Schumpeter, Business Cycles, New York 
1939. 

M. Sidrauski, “Rational Choice and Patterns 
of Growth in a Monetary Economy,” Amer. 
Econ. Rev. Proc., May 1967, 57, 531-44. 

H. A. Simon, “Theories of Decision Making in 

-Economics and Behavioral Science,” Amer. 
Econ. Rev., June 1959, 49, 253-83. 

G. Stigler, “The Economics of Information,” 
J. Polit. Econ., June 1961, 69, 213-25. 

H. Thornton, An Enquiry into the Nature of 
the Paper Credit of Great Britain, London 
1802, reprinted New York 1965. 

J. Tobin, “The Interest Elasticity of Transac- 
tions Demand for Cash,” Rev. Econ. Statist., 
Aug. 1956, 38, 241-47. 

‘Commercial Banks as Creators of 

Money,” in D. Carson, ed., Banking and 

Monetary Studies, Homewood 1963. 

, “Money and Economic Growth,” 

Econometrica, Oct. 1965, 33, 671-84. 











The Supply of Rental Housing 


By FRANK DE LEEUW AND NKANTA F. Exanem* 


The elasticity of the supply of housing 
services is a critical unknown in our under- 
standing of the housing market. Proposals 
to substitute housing allowances for some 
of the present housing subsidy programs 
cannot be evaluated unless we know the 
extent to which such demand subsidies 
would encounter an inelastic supply and 
serve to drive up rents.1 The effects of 
programs such as public housing, which 
subsidize both demand and supply, also 
depend in part on the elasticity of supply 
in the private market. 

The present paper is an attempt to use 
information on rent differences among 
metropolitan areas to estimate the elas- 
ticity of supply of rental housing. The 
central body of data is the U.S. Bureau of 
Labor Statistics (BLS) 1967 survey of the 
rental cost of housing units of fixed spec- 
ifications in thirty-nine metropolitan areas. 
The BLS survey showed (confirming ear- 
lier surveys) sizeable differences in rent 
levels for comparable units in different 
parts of the United States. The paper re- 
lates these rent differences to regional vari- 
ations in demand influences, such as num- 
ber of households and average income, and 
supply influences, such as the costs of 
capital inputs and operating inputs. By 
utilizing outside information on demand 
elasticities, it then draws some inferences 
about the supply of. housing services. 


* The authors are on the staff of The Urban Institute, 
Washington, D.C. The research and studies forming 
the basis for this publication were conducted pursuant 
to a contract with the U. S. Department of Housing and 
Urban Development. The views expressed are those of 
the authors and do not necessarily represent the views 
of The Urban Institute or the Department of Housing 
and Urban Development. 

1 See The President’s Committee on Urban Housing, 
pp. 71-72, and Edgar Olsen, pp. 619-21. 
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Studying differences among cities amounts 
to studying how housing markets behave 
in the long run, in the sense of having had 
ample time to adjust to basic market 
forces. The reason is that differences 
among cities in size, costs, tax rates, real 
income, and so on tend to persist for years 
or even decades. What we observe when we 
look at rent levels in different cities, there- 
fore, is dominated by the cumulated ef- 
fects of these long-term differences. The 
short-term behavior of the supply of hous- 
ing is also of great interest, but estimat- 
ing short-term responses requires different 
bodies of data from the ones used here. 

The first part of the paper sets out a 
general supply-demand framework for 
analyzing the rent data. An important 
part of the framework is the distinction 
between several possible sources of rising 
supply price for housing services: rising 
prices of capital and operating inputs, dis- 
economies of scale in producing new stock, 
diseconomies of scale in maintaining exist- 
ing stock, and diseconomies of scale in 
producing services from a given stock. 
The second section describes the data and 
the results of the statistical analysis. The 
final section draws some inferences about 
the supply of housing services and its im- 
plications for policies- to improve housing 
conditions. 


I. The Basic Framework 


To understand the behavior of rent 
levels between cities, we begin with a 
demand-supply model of the housing 
market. A central concept in the model is 
the quantity of housing services. By 
quantity of housing services is meant a 
weighted average of space, heat, level of 
maintenance, nearness to work, and all 
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other things of value provided by the 
housing stock. While it is not possible to 
measure the quantity of housing services 
directly, it is possible to measure the 
rental price of units which are identical in 
many of the characteristics determining 
the housing services they provide. The 
BLS survey provides such measures. In 
the model, the price of housing refers to 
such measures, and the quantity of housing 
refers to housing expenditures deflated by 
such measures. 

On the demand side there is OE evi- 
dence that the quantity of housing 
services purchased ky households in an 
area depends upon real income and upon 
the price of housing relative to prices of 
other goods and services.? Our analysis of 
expenditure and price data for 1960? con- 
firms the importance of real income and 
relative price, and suggests an income 
elasticity for renter families of 1.0 or a 
little below, and a price elasticity some- 
where in the neighborhood of — 1.0. 

On the supply side, there is much less to 
go on in the way of past work. In the short 
run, a relation between rents and vacancy 
rates has been discussed and observed,* 
and we have attempted to measure and 
test the role of vacancy rates in accounting 
for rent differences between cities; but in 
the long run new construction and re- 
movals tend to limit the variation of 
vacancy rates. 

We assume that in the long run the 
supply price of housing services bears a 
positive relation to marginal costs—that 
is, to the costs to the housing and real 
estate industry of adding to the supply of 
housing services. Following this assump- 
tion, we would expect rents to be high in 
cities where land prices, wage rates of 


2 See Sherman Maisel and Louis Winnick; Richard 
Muth (1960); and Margaret Reid. 

3 Described in de Leeuw. 

4See David Blank, Chester Rapkin, and Louis 
Winnick. 
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construction workers, financing costs, util- 
ity prices, wage rates of maintenance 
labor, or property taxes are high. We have 
constructed measures of these input prices 
in different cities, and grouped them into 
the two variables “average price of capital 
inputs” and “average price of operating 
inputs.” 

Marginal costs may also depend on the 
amount of housing services provided in an 
area. Our central interest is in this possible 
relation of industry costs to the amount of 
housing services. If housing services are 
characterized by a rising supply price, 
then we should expect higher real incomes 
(other things equal) to lead to higher 
rents per unit of service. On the other 
hand, if housing services are not charac- 
terized by a rising supply price, then 
higher incomes should not drive up rents 
per unit of housing service in the long run. 
As average income rises, the households 
in an area should be able to purchase more 
housing services at the same cost per unit 
of service. 

There are several distinct ways in which 
a rising supply price for housing services 
could arise. One of them is inelastic sup- 
plies of inputs into the production of 
housing services. Land is often singled out 
in this regard; but there are other possi- 
bilities as well. Construction labor, mainte- 
nance men, security guards, painters, and 
exterminators—to name a few examples— 
are specialized inputs in the production of 
housing services which may command a 
higher price as the demand for them in- 
creases. 

The other possible sources of rising 
supply price all come under the heading of 
diseconomies of scale. In distinguishing 
among the varieties of scale considera- 
tions involved in housing, it is helpful to 
factor housing services into the amount of 
housing services per unit of capital stock 
times the size of the capital stock, and to 
separate the capital stock into new stock 
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and existing stock. Diseconomies of scale 
could arise in the production of services 
from capital stock and operating inputs, 
they could arise in the production 
of new capital stock, or they could arise 
in the maintenance of existing capital 
stock. An example of scale effects in. the 
production of services is the additional 
output in relation to the additional re- 
sources associated with obtaining repairs 
promptly rather than after a long or un- 
predictable delay. An example of scale 
effects in maintenance is the additional 
output in relation to the additional re- 
sources associated with overhauling the 
plumbing, heating, or electrical systems of 
an old unit in order to keep it from falling 
below the standards demanded by most 
middle-income households. 

Muth’s discussion of the supply of 
housing (1968) focuses primarily on the 
production of new housing units and the 
prices of inputs into new housing. The evi- 
dence which leads him to conclude that the 
long-run supply is highly elastic is conse- 
quently incomplete. It does not cover 
prices of operating inputs, the production 
of housing services from capital stock and 
operating inputs, or the maintenance of 
existing stock. 

The present study is mainly concerned 
with the possible existence of an inelastic 
supply, or rising supply price, for housing 
services, not with its precise source. 
Nevertheless, available data permit some 
differentiation among possible sources of 
inelastic supply. If the supply of housing 
services is inelastic primarily because of 
inelastic supplies of inputs, then rent dif- 
ferences among metropolitan areas (for 
comparable units) ought to be related to 
demand factors only through the influence 
of input prices. That is, if there are no 
diseconomies of scale, rents should be sig- 
nificantly related to incomes and price 
levels when input prices are not included 
in the analysis; but rents should not be 


significantly related to demand factors if 
input prices are included.’ Conse- 
quently, it will be of interest to test the 
relation of rents to demand variables both 
including and excluding variables measur- 
ing prices of inputs. 

With respect to diseconomies of scale, 
all that available data permit is separate 
estimates of the relation of rents to services 
per household and of rents to number of 
households. The factoring of total services 
into services per household and number of 
households does not correspond very 
closely to the concepts discussed above of 
services per unit of capital stock and new 
and existing capital stock. However, it is 
likely that diseconomies of scale in the 
production of services would affect pri- 
marily the relation of rents to services per 
household, while diseconomies of scale in 
producing new stock or maintaining exist- 
ting stock could affect either the relation 


5 In mathematical terms suppose we have the follow- 
ing reduced form relations. Equation (a) is derived from 
the equality of the supply and demand for housing 
services. 


(a) R=bC+bD +u 


where R is rental price, C is an index of input prices, D 
is a demand influence such as income. Equation (b) is 
a reduced form relation derived from the equality of 
the demand and supply for inputs into the production 
of housing services. 


(b) C=bD +b +9 


where Z is an influence on the supply of inputs, and # 
and v are disturbances uncorrelated with the indepen- 
dent variables in their respective equations. Let us 
assume there are no diseconomies of scale so that the 
supply schedule with respect to output price is perfectly 
elastic for given input prices. This implies that 62 is 
equal to zero. The footnoted statement asserts that if 
bz is equal to zero but b, and b; are not equal to zero, 
then (i) a simple regression of R on D should yield a 
significant coefficient of D, and (ii) a multiple regression 
of R on C and D should yield an insignificant coefficient 
of D. The expected value of the ordinary least squares 
estimator of the coefficient of D is of course bz in case 
(ii), the multiple regression. In case (i), the expected 
value of the ordinary least squares estimator is 


be + bibs + bibs map/mpp 


where mzp and mpp are product-moments. 
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of rents to services per household or the 
relation of rents to number of households. 

Two equations summarize the relation- 
ships of the present study: a demand equa- 
tion for the average household and a sup- 
ply equation in which it is convenient to 
express rental price as the dependent 
variable. 


(1) S/H = g(Y, R/P) 
(2) R = f(C, O, H, S/H, V) 


where S/H represents the quantity of 
housing services per household, Y repre- 
sents real income per household, R repre- 
sents rent per unit of housing service, P 
represents the price of goods other than 
housing, C represents the price of capital 
inputs, O represents the price of operating 
inputs, H represents the number of house- 
holds, and V represents the rental va- 
cancy rate, an indicator of disequilibrium 
in a housing market. 

The data available measure all of the 
variables in the two equations except ser- 
vices per household, S/H. It is therefore 
necessary to combine the two equations to 
eliminate S/H. We are left with a reduced- 
form relationship between rents per unit 
of service on the one hand and the follow- 
ing supply and cemeng influences on the 
other. 


C= the price of capital inputs 

O= the price of operating inputs 

H =the number of households 
Y=real i income per household 

P= the general price level in an area 
V =the vacancy rate 


For the first two variables, prices of capital 
and operating inputs, we expect a positive 
relationship with rénts, while for the last, 
vacancies, we expect a negative relation- 
ship with rents. For the remaining vari- 
ables—households, income, and the general 
price level—we expect a zero or positive 
relationship, with a positive relationship 


indicating a less-than-perfectly elastic 
supply. 

The estimation of the reduced-form 
equation is itself of some interest, and has 
the advantage of avoiding the problems of 
simultaneous-equations bias. Furthermore, 
it is a relatively simple matter to combine 
the results of the reduced-form estimation 
with information from other studies on the 
parameters of the demand equation (equa- 
tion (1)) and draw conclusions as to the 
behavior of the supply of housing services. 


II. The Data and Results 
Description and Evaluation of Data 


The rental price measure and a number 
of other variables used in the analysis were 
taken from the BLS survey of the cost of 
“Three Standards of Living for an Urban 
Family of Four Persons” in the spring of 
1967. The rental units priced in each 
metropolitan area for this survey met the 
following specifications: 

An unfurnished five-room unit (house or 

apartment) in sound condition; a com- 

pletely private bath; a fully equipped 
kitchen; hot and cold running water; 
electricity, central or other standard 
heating; access to public transportation, 
schools, grocery stores and play space 
for children; and location in residential 
neighborhoods free from hazards or 
nuisances. [p. 42] 


Units meeting these specifications had 
a wide ‘distribution of rents within each 
area, and the BLS divided this distribu- 
tion into‘thirds. The rent for the lowest of 
the three standards of living is an average 
of the lower third of the distribution of 
rents for these units. The rent for the 
moderate standard is the average of the 
middle third of the distribution, and the 
rent for the higher standard is the average 
of the upper third of the distribution. For 
the higher standard, some units were 
included .in the distribution which had 
more than one private bath and extras 
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such as “a central switchboard, secre- 
tarial, swimming or special facilities.” The 
simple average of the low rents for thirty- 
eight metropolitan areas’ was $1,048 per 
year or $87 per month. The average 
moderate rent was $108 per month, and 
the average high rent was $156 per month. 
The statistical work below deals with each 
of the three rental levels separately. 

The wide distribution of sample rents 
within most metropolitan areas implies 
that either price varies greatly among the 
neighborhoods and individual units within 
an area, or that the units in the BLS 
sample vary greatly in the quantity of 
housing services they provide. The former 
explanation—price variation within rental 
areas—could arise if neighborhoods are 
imperfect substitutes for one another or if 
lags and imperfections in the rental market 
lead to large discrepancies between the 
actual and the equilibrium rent for a unit. 
The latter explanation—quantity varia- 
tions among sample units—could arise if 
the BLS specifications of number of rooms, 
baths, access to schools, and so on, are not 
sufficiently detailed to define a narrow 
range of housing services. 

A critical question in evaluating the 
results of the present paper is whether 
there are important errors of measurement 
in the BLS rental data considered as a 
measure of price. The discussion in the 
previous paragraph suggests that for indi- 
vidual units, the BLS measure might be in 
part a measure of quantity rather than a 
measure of price. If it is true that rents for 
sample units measure quantity as well as 
price, and if quantity variations do not 
cancel out in striking averages for metro- 
politan areas, then there are systematic 
errors in the rental price variable. 

Errors of this kind, if they exist, seem 
likely to be correlated with real income 

6 The BLS. study covered thirty-nine metropolitan 


areas, but we have not used data for New York because 
of the presence of rent controls. 


per household in an area. The reason is 
that the units in the BLS sample are not 
controlled for “neighborhood quality”— 
crowding, quality of schools, local public 
services, and so on—and that variations 
among areas in these factors are probably 
related to variations in real income. Need- 
less to add, these factors are important 
influences on the rent a household is willing 
to pay for its dwelling unit. It is possible, 
then, that a positive partial relation be- 
tween the rental measure used in this study 
and real income is due to errors of measure- 
ment rather than to a less-than-perfectly 
elastic supply of housing services. 

It seems much less likely that measure- 
ment errors in the rental price measure are 
correlated with the general price level than 
that they are correlated with real income. 
Crowding, quality of schools, and other 
elements of neighborhood quality may well 
vary with real income, but there is little 
reason to expect them to vary with the 
general price level. A positive partial 
relation between the rental measure used 
in this study and the price level therefore 
is probably a reliable indicator of a less- 
than-perfectly elastic supply. 

A number of other variables were also 
drawn from the BLS study. The price. of 
capital inputs was represented by the 
annual payments (not including insur- 
ance, taxes, or other operating costs) on a 
typical 1960-61, 25 percent-down mort- 
gage for a “standard home” defined as a 
“five- or six-room house with one or one 
and one-half baths, a fully equipped 
kitchen, hot and cold running water, 
electricity, central or other heating,” and 
neighborhood specifications the same as 
for rental units. This figure reflects differ- 
ences in construction costs, financing 
charges, and land prices among metropoli- 
tan areas. 

The prices of operating inputs were also 
taken from the BLS study. Operating costs 
included prices of fuel and other utilities, 
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property taxes, insurance, repair and re- 
placement costs, and certain other items as 
specified and priced for the “moderate” 
homeowner budget. Because there is some 
question as to the incidence of property 
taxes, two operating cost variables were 
tested, one including all of the property 
tax and the other including only half. The 
results below are for the second of these 
measures; but results using the first mea- 
sure were very similar and would lead to 
the same conclusions as the second mea- 
sure. 

The general price level in each metro- 
politan area is represented by the total 
cost of the moderate standard for renter 
families in the BLS study, but excluding 
the rental component of that cost. The 
rental component was excluded in order to 
avoid biased statistical results which might 
arise from having an imperfectly measured 
rental cost as both a dependent variable 


and as an important part of one of the ex- 


planatory variables. 

The remaining variables were drawn 
from a variety of sources. Personal income 
estimates by metropolitan area are made 
by the U.S. Office of Business Economics. 
Rental vacancy rates were calculated by 
interpolating estimates in the periodic 
Housing Market Analyses of the Depart- 
ment of Housing and Urban Development, 
Federal Housing Administration. These 
were not available for all of the thirty- 
eight sample cities; for the missing areas, 
there was no way of estimating vacancies. 
Finally, estimates of the number of house- 
holds in each metropolitan area were taken 
from Sales Management. 


Statistical Results 


In the discussion of the basic framework, 
it was argued that the existence of dis- 
economies of scale in producing housing 
' services can be tested by comparing the 
relation of rents to demand factors (in- 
come and the general price level) excluding 


input price variables with the relation 
including input price variables. The fol- 
lowing equations indicate that if we ex- 
clude input price variables, there is a clear 
positive relationship of rents to both 
income and the price level. 


(3) Ry =2.58+1.80P+.54Y (R = 52) 


(2.2) (4.3) (3.7) 

(4) Ra= 2.85 + 1.72P +.53Y (R= 46) 
(2.3) (3.8) (3.4) 

(5) Re=115+143P+.78Y (R= .37) 
(7) (2.3) (3.6) 


All variables are in logarithmic form; 
Ry, Ra, R; refer to the low, moderate, and 
high rent levels in the BLS study; P refers 
to the general price level excluding the 
rental component; and Y refers to median 
income per household deflated by the 
general price level. The numbers in paren- 
theses below each coefficient are t-ratios; 
and the coefficient of determination for 
each equation is adjusted for degrees of 
freedom. 

When we add to these relationships 
measures of input prices, the coefficients 
of the general price level fall but the coeffi- 
cients of real income remain nearly un- 
changed. The equations follow. 


* (6) Ri = 2.724 1.13P + .55Y + .28C 


(2.3) (2.9) (3.7) 


+ .160 — .04H 
(1.8) (—2.7) 


(7) R= 2.50 + 1.26P + .60Y + .24C 
(1.8) (2.6) (3.3) (2.4) 


+.070—.04H (R? = .60) 
(7) (—2.4) 


(8) Ry = 1.78 + 1.24P + .70¥ + .14C 
(8) (1.6) (24) (8) 


— 090+ .004H (R= .34) 
. (—.5 (2) 


In this equation Ri, Ro, Rs, P, and F refer 


° 


(3.3) 
(R = .71) 
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to rents, prices, and real incomes as before; 
C refers to the price of capital inputs, O 
refers to the price of operating inputs, and 
H refers to the number of households. As 
before, all variables are in logarithmic 
form. 

Even when input price variables are 
included, real income and the price of 
nonhousing goods have significant positive 
relationships to rent levels. The equations 
thus suggest that the supply of housing 
services per household is less than per- 
fectly elastic, and that one of the possible 
varieties of diseconomies of scale is a 
source of the inelasticity. The relation to 
capital costs and operating costs is positive 
as expected, except for the insignificant 
relation of R; to operating costs. The rela- 
tion of rents to the number of households 
is unexpectedly negative (but very close to 
zero) in two,of the three equations, which 
suggests (following the discussion of the 
basic framework) that diseconomies in the 
production of housing services may be 
more important than diseconomies in the 
production of capital stock. Refitting the 
equations without the household variable 
gives these results: 


(9) Ri = 4.39 + .89P + .31Y 
(4.1) (2.1) (2.4) 


+ 31C + .200 
(3.3) (2.2) 


(R? = .66) 
(10) Re = 4.32 + 1.00P + .35Y 
(3.3) (2.0) (2.2) 


1996 + .120 
(2.4) (1.1) 


(11) R3 = 1.59 + 1.26P + .73Y 
(1.8) (4.7) (3.1) 


(R = .54) 


+ .14C — .100 
(8) (—.6) 


They are similar to results including the 
household variable. The coefficients of 
real income are somewhat lower when the 
household variable is omitted, but the 


(R? = .36) 


income and price variables continue to be 
statistically significant. 

For thirty-five of the thirty-eight metro- 
politan areas it was possible to construct 
a crude measure of the rental vacancy 
rate as of the spring of 1967. Regressions 
including the vacancy rate did not change 
any of the results above. The simple cor- 
relation of the vacancy rate with rent levels 
is negative (ranging from — .44 for the low 
rent standard, to —.20 for the high 
standard) but the coefficient after taking 
into account income, price, and tost vari- 
ables is practically zero in every case and 
never significant statistically. 

One possible reason for the insignificance 
of the rental vacancy variable is measure- 
ment errors. The vacancy rate estimates 
are interpolations between Housing Market 
Survey benchmarks which are themselves 
estimates derived largely from postal 
vacancy surveys. Another possibility is 
that much of the variation in vacancy 
rates among metropolitan areas reflects 
differences in “normal” vacancy rates 
rather than different degrees of housing 
market tightness. It might be, for example, 
that in areas of rapid growth there is much 
more building ahead of demand than in 
areas of slow growth, and that normal 
vacancy rates tend therefore to be higher 
in rapid growth areas. Differences in nor- 
mal turnover among housing types— 
single-family houses, apartments, boarding 
houses, and the like—might also cause 
differences among area-wide vacancy rates 
unrelated to housing market tightness. 
Whatever the explanation, the vacancy 
variable does not affect the principal 
finding of this section; namély, the sig- 
nificant influence of real income per house- 
hold and nonhousing prices on rental price. 

The data analyzed in this section thus 
suggest that the long-run supply of 
housing services is less than perfectly 
elastic. The next section derives more 
precise estimates of the long-run supply 
elasticity. The cause of the rising supply 
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price does not appear to lie wholly in 
inelastic supplies of land or or other inputs, 
since the regression results indicate that 
upward shifts in demand factors (income 
and nonhousing prices) affect rents even 
after allowing for changes in input prices. 
The cause of the rising supply price ap- 
pears to lie at least in part in one of the 
the possible sources of diseconomies of 
scale in the production of housing services. 


HI. Implications of the Results 


The estimated equations show the influ- 
ence on rents of a combination of supply 
factors and demand factors. From the 
equations alone it is not possible to dis- 
entangle the supply responses from the 
demand responses. By adding additional, 


outside information about the demand . 
for housing, however, it is possible to de- 


rive supply relationships from the equa- 
tions above. This final section of the paper 
presents this derivation and comments on 
the implications of the study for housing 
policies. 


The Supply of Housing Services in 
the Long Run 


To derive supply elasticities from the 
results of the previous section, we use 
information drawn from a review of cross 
section evidence on the demand for hous- 
ing.” The review suggests an income 
elasticity for rental housing of about 1.0 
or slightly below, and a price elasticity in 
the neighborhood of —1.0. 

To combine this information with the 
equations above, we assume that the 
demand for rental housing services per 
household can be represented by the fol- 
lowing relationship: 


(12) (S— H) =a, + bY — ß:(R — P) 
All variables are measured in logarithmic 
form; S represents the quantity of housing 


services; H represents the number of 
households; Y represents real income; R 


7 See de Leeuw. e 


represents rents per unit of housing 
service; and P represents the price level 
of nonhousing goods and services. Because 
of the logarithmic form, (S— H) represents 
housing services per household and (R— P) 
represents rents relative to other prices. 
The demand study just referred to sug- 
gested that 6, and z are each approxi- 
mately 1.0.8 On the supply side we assume 
the following relationship: 


= ae + BC + b0 + B(S = H) 
+ bH 


All variables are again measured in loga- 
rithmic form; R represents rents per unit 
of service; C represents the price of capital 
inputs; O represents the price of operating 
inputs; (S— H) represents rental housing 
services per household; and H represents 
the number of households. 

Setting 8, and 8: equal to 1.0 and solving 
this pair of equations for the rent variable 
leads to the following relationship: 


ae + abs ( Bs ) 
14) R = | ——— C 
N Ga 1+8: 
Bs Bs 
+( \o + (=) Y+P 
1+ Bs 77) 


Be 
+( )a 
1+ Bs 


This equation corresponds to the kind of 
relationship we have estimated empirically. 
It does not quite correspond to any of the 
relationships above, however, since it 
implies that the coefficient of real income 
and the coefficient of the general price 
level should be the same, whereas in the 


R 
(13) 











8 In the demand studies, the price level variable did 
not exclude the price of rental housing, as it did in this 
study. But it is possible to rewrite the demand results 
in terms of the narrower price variable by approximat- 
ing the general price level by a weighted geometric 
average of the housing price and the prices of other 
goods and services, If the income and price elasticities 
are equal in absolute magnitude, rewriting the demand 
results in this way does not change either of the elas- 
ticities, 
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equations above they are permitted to 
differ. It is a simple matter to reestimate 
the equations above with this additional 
constraint, and the results of such esti- 
mates are as follows: 


(15) Ry = 2.33 + .321C + .1830 


(2.0) (3.9) (2.1) 
+ .593(¥ + P) — .036H 
(4.0) (—2.6) 
(R = .70) 
(16) Ry = 2.06 + .287C + .1020 
(1.5) (2.9) (1.0) 
+ .653(Y + P) — .040H 
(3.6) (—2.4) 


(R = .59) 


(17) Rs = 1.43 + .178C — .0660 
(6) AD (—.4) 


+ .745(¥ + P) + .004H 
(2.6) (.2) 


(R? = .35) 


The coefficients of C in these equations 
correspond to §;/(1+ 5) in the general 
relationship above. The coefficients of O 
correspond to 84/(1+6;), the coefficients of 
Y+-P correspond to 6;/(1+8;), and the 
coefficients of H correspond to Be/(1+8s). 

From these results we can derive rela- 
tionships describing how landlords set 
their rent levels in the long run. The 
derivations imply the following landlord 
responses: 


(a) the elasticity of rents with respect to 
y capital costs is .8, .8, and .7 in the 
three equations; 

(b) the elasticity of rents with respect to 
operating costs is .5, .3, and —.3 in 
the three equations; 

(c) the elasticity of rents with respect to 
the amount of housing services per 
household is 1.5, 1.9, and 2.9 in the 
three equations; and 


(d) the elasticity of rents with respect 
to the number of households is —.1, 

— .1, and zero in the three equations. 
Another way of expressing these long- 
term relationships is to look at the supply 
of housing services instead of at the rent 
level as the dependent variable. To do 
this, we solve the basic supply equation 
for S the supply of rental housing services 
instead of R the rent level, and insert the 
empirical values of the 6’s. Looked at in 
this way, the empirical results imply that: 


(a) the elasticity of the supply of hous- 

ing services with respect to rent per 

unit of service is .7, .5, and .3 in the 
three equations; 

the elasticity of the supply of hous- 

ing services with respect to the price 

of capital inputs is —.5, —.4, and 

—.2 in the three equations; 

(c) the elasticity of the supply of hous- 
ing services with respect to the price 
of operating inputs is —.3, —.2, and 
.1 in the three equations; and 

(d) the elasticity of the supply of 
housing services with respect to the 
number of households is 1.1, 1.1, 
and 1.0 in the three equations. 


(b 


wr 


For the most part these implications 
seem plausible. The negative coefficient of 
operating costs in the “high rent” equation 
is the one obvious exception. The supply 
elasticities with respect to rental price, 
which fall in the range .3 to .7, do not in- 
clude any correction for the effects of 
possible measurement errors in the rental 
price measure. If there are errors of the 
sort discussed in the previous section, then 
these estimated elasticities with respect to 
rental price are too low. 


The Aggregate Supply Elasticity and 
Housing Policies 
Little can be concluded about policy 
questions of general interest from this 
single study. Nevertheless, it is useful to 
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discuss the relation of the findings of this 
study to policies to increase the demand 
for housing by low-income households. 
Such policies include both earmarked 
assistance programs such as rent certifi- 
cates, or programs of general income as- 
sistance which can be expected to be 
channeled in part into housing demand. 

Superficially, the implication of this 
study would seem to be that programs to 
increase the demand for housing would in 
part serve to drive up rents. Some of the 
disbursements under such programs, that 
is, would be dissipated in higher rental 
prices rather than increasing the level of 
housing services. This section will conclude 
that the superficial implication is probably 
correct. But the conclusion rests on a 
number of additional assumptions and 
qualifications, which it is important to 
make explicit. 

To begin with, it is worthwhile repeat- 
ing that the results relate to long-run 
responses. Obviously, no conclusion is 
warranted from these results about the 
initial response of rents to an increase in 
demand. 

Less obvious, but nevertheless impor- 
tant, is the point that the empirical results 
relate to the effects of changes in average 
demand per household on rents. The 
policies, in contrast, involve in part shifts 
in demand from one income-class to 
another. The implications of the empirical 
results for housing demand policy there- 
fore involve the problem of how increases 
and decreases in demands in different sub- 
sectors of the housing market relate to the 
average responses studied in this paper. 

By no means all of the demand as- 
sistance provided under a national income 
assistance or rent certificate program 
would simply consist of shifts in hous- 
ing demand from one subsector of a 
metropolitan area rental market to an- 
other. A significant part of whatever de- 
mand changes were involved would con- 


sist of transfers out of high-income areas 
and into low-income areas. This is obvious 
when we consider the large differences 
between the average incomes of different 
metropolitan areas—within the thirty-nine 
BLS areas, for example, between Cedar 
Rapids ($4,218 per capita) or San Fran- 
cisco ($4,401) at one extreme, and Durham 
($2,728) or Orlando ($2,691) at the other.® 
Transfers from one area to another would 
presumably lead to higher rent increases 
in areas with a net inflow of income than 
in those with a net outflow. Furthermore, a 
significant part of any demand changes 
would be transfers from suburban home- 
owners to inner-city renters. They would 
involve, in other words, widely differing 
housing types, different geographic loca- 
tions, and different political jurisdictions. 
It is hard to imagine a housing market 
flexible enough to accomodate such shifts 
without corresponding shifts in the relative 
price of housing services even over fairly 
long periods. Finally, an assistance pro- 
gram financed out of general revenue but 
earmarked in some degree for housing, 
such as a rent certificate program, would 
involve a net increase in housing demand 
as well as a shift in demand from one 
group to another. 

Nevertheless, some portion of a program 
to increase low-income housing demand 
would consist of shifts in demand within 
metropolitan area rather than overall in- 
creases in area demands of the sort studied 
in this paper. The shift component would 
be relatively more important for a general 
income assistance program than for an 
earmarked program, and it would be more 
important for a locally financed program 
than for a national program involving 
transfers between metropolitan areas. 

To relate the findings of the paper to 
shifts in housing demand, it is helpful to 


9 The numbers in parentheses are estimated 1967 per 
capita incomes in each metropolitan area (see Office of 
Business Economics). 
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consider two extreme sets of assumptions 
about the submarkets of a metropolitan 
area housing market. At one extreme we 
can interpret what the empirical findings 
imply if the housing market of a metropoli- 
tan area is highly flexible. If there are 
very few barriers to conversion of housing 
units from one level of service to another, 
very few barriers to households moving 
within an area, and if cross-elasticities of 
demand between areas are high, then 
changing demand in any one sector of the 
housing market should have a very much 
smaller impact on overall rents than the 
average responses we have studied em- 
pirically. There is little reason in this case 
for expecting the price of housing services 
to be affected by redistribution of income 
within a metropolitan area. 

At the other extreme, we can interpret 
what the empirical findings imply on the 
assumption that metropolitan area housing 
markets are highly inflexible—that is, 
that high costs, zoning laws, and other 
barriers prevent the conversion of housing 
units from one level of service to another, 
and that racial discrimination and other 
demand barriers restrict the movement of 
households from one neighborhood to 
another. In this case, the empirical findings 
about the response of average rents to 
income is in effect a sample of what goes 
on in the housing submarkets of a metro- 
politan area. It is a sample drawn mainly 
from the moderate-income sector of the 
market, and it uses average incomes in the 
entire market as a proxy to represent 
average incomes in that sector of the mar- 
ket. For the moderate-income portions of 
the rental housing market an increase of 
1 percent in real income per household 
leads to an increase in rents per unit of 
housing service estimated to be in the 
neighborhood of one-half of 1 percent (see 
equations (6)~(11) above). If the low- 
income housing submarket is like the 
moderate-income sector in this respect, 
then this estimate of .5 should caryy over 


into the low-income sector of the market. 
If demands and supplies are less price 
elastic in the low-income sector, a response 
greater than 5 might be expected; while 
if demands are less income elastic in the 
low-income sector, a smaller response 
might be expected. 

The truth doubtless lies in between these 
two extreme sets of assumptions. On the 
one hand, racial discrimination, zoning 
laws, and costs of conversion of a housing 
unit from one level of service to another 
are important aspects of housing markets 
and make the “completely flexible” as- 
sumptions implausible. On the other hand, 
fairly rapid changes in the economic 
composition and level of housing services 
of particular neighborhoods have occurred 
in almost every big city. Unfortunately, 
our present understanding of housing 
market segmentation does not permit us 
to go beyond these broad generalizations. 

Taken together, all of these observations 
about the rental housing market suggest 
that the response of rents to income 
changes estimated in this paper is prob- 
ably an upper limit to the long-run change 
in rents which recipients of an income 
subsidy would face. The reduced-form 
response estimated in this paper is an 
elasticity in the neighborhood of .5 (see 
equations (6)—-(11) above)—that is, a half 
a percent increase in rent for each 1 percent 
increase in income. Because of the possible 
statistical bias in this estimate and because 
of the possibility that flexibility among 
housing submarkets would reduce rent 
effects, the true effect is probably below .5. 
An elasticity range of .1 to .4 is probably 
as precise a judgment as can be made at 
present. This range would imply that a 
general income assistance program which 
raised average incomes in poor neighbor- 
hoods by 10 percent would raise rents in 
those neighborhoods by 1 to 4 percent in 
the long run. 

The results of an income assistance pro- 
gram would of course depend on the pro- 
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visions and the comprehensiveness of the 
program. In particular, a demand subsidy 
program specifically earmarked for nous- 
ing could have severe rent effects. A pro- 
gram which raised average incomes in poor 
neighborhoods by 10 percent and chan- 
neled all of the increzse into housing would 
raise recipients’ housing demands by some- 
thing like 40 percent.!° An elasticity range 
of .1 to .4 would imply an average rent 
increase of 4 to 16 percent in this case. 
But since the overall increase in housing 
demand would be greater for an earmarked 
program than for a general income as- 
stance program, the range of .1 to .4 might 
be too low in this case. A significant frac- 
tion of disbursements under a housing 
allowance program might thus be dissi- 
pated in rent increases rather than leading 
to more housing services. 

The contrast between a general income 
assistance program and an earmarked- 
housing subsidy leads to a final point. The 
issue of earmarked versus general income 
subsidies is usually discussed in terms of 
the preferences of recipients and taxpavers 
as to the allocation ot total consumption. 
The point suggested by this study is quite 
distinct. It is that an earmarked program 
which causes a significant rise in the price 
of the earmarked service tends to be less 
effective in assisting total consumption 
levels than a program of general income 
assistance. A higher proportion of the dis- 
bursements are dissipated in price in- 
creases in the former case than in the latter. 
Consumption of the ezrmarked service by 
beneficiaries will of course rise more under 
an earmarked program than under a 
general program; but consumption of all 
goods and services by beneficiaries, after 
correction for price changes, will rise less. 

The present study suggests that subsi- 
dizing the demand for low-income housing 
would drive up rents. There are undoubt- 

10 This estimate assumes that low-income families 
normally spend 25 percent of their incomes on housing. 


edly other services for which a demand 
subsidy would be even more inflationary; 
medical services, for example, may be one 
of these. There are a great many goods 
and services, however, for which a shift in 
demand would probably encounter much 
less serious constraints on supply or 
separation of submarkets than in the 
case of housing. Hence, an income subsidy 
earmarked for housing is probably a less 
cost-effective way to raise real incomes of 
recipients than a general income subsidy. 
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The Composition of International 
Reserve Holdings: A Problem 
of Choice Involving Risk 


By Joun H. Maxin* 


This paper is directed to the gold- 
exchange world which existed before the 
advent of the two-tier gold market in 
March 1968. It considers the choice be- 
tween dollars and gold as international 
reserves and views the economic forces 
underlying the substitution of dollars for 
gold as significant in determining the 
viability of a dollar-exchange standard. 

Gold and dollars are both viewed as non- 
sterile assets with an expected return on 
gold and a certain return on dollars. In the 
case of dollars and gold, gold is often 
labelled as the “sterile” asset. This is in- 
correct since a substantial and variable 
forward dollar premium on gold futures 
has been paid in an active Zurich market, 
indicating a positive expected return on 
gold. This market quoted a price of gold 
six months forward, in terms of an annual 
premium on the market price, from 1961 
to 1968. An individual willing to pay a 
premium in order to purchase “sterile” 
gold at about $35 an ounce six months in 
the future indicates that he attaches a 
positive probability to the chance of a 
rise in the dollar price of gold. Otherwise, 
why forego the opportunity to invest in 
interest-yielding assets? The average pre- 
mium, from the second quarter of 1961 
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through the first quarter of 1968 was 6.39 
percent. 

The forward premium on gold as an 
index of the expected return on gold is a 
crucial factor, in the empirical analysis 
below, of the choice by central banks be- 
tween dollars and gold. It proves to be a 
significant independent variable. 

If we restrict consideration to short-term 
dollar liabilities (ninety days) then we have 
an asset (dollars) with a certain positive 
return (neglecting capital gains on ninety- 
day dollar assets) compared with an 
asset (gold) with an expected positive 
return. 

The choice between dollars and gold is 
cast in terms of independent, utility- 
maximizing portfolio behavior. This is 
contrary to the view expressed by Fritz 
Machlup among others, that the holdings 
of reserves by officials are entirely politi- 
cally determined: 

Official dollar holdings, on the other 

hand, are determined largely by political 

considerations. The central bank of a 

large industrial country does not look 

in the first place at the alternative costs 
and earnings of his asset mix, but rather 
on the advantages or necessities of in- 


ternational financial cooperation or non- 
cooperation. [p. 100] 


A more recent view of this implied-inter- 
dependent-behavior view of reserve compo- 
sition is expressed by Lawrence Officer and 
Thomas Willett. In this view, major re- 
sponsibility for the operation (success or 
failure) of the current reserve currency 
system lies with a relatively small number 
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of mutually identified major central banks. 
That operation is viewed as a “mixed- 
motive game.” The reason the system has 
continued to function despite predictions 
by Peter Kenen and Robert Triffin of its 
likely failure, is that in the “crisis zone” 
(dollar liabilities exceed gold backing) 
when pressure arises to convert dollars 
into gold, “recognized interdependence” 
modifies behavior and cooperation is sub- 
stituted for the independent alternative of 
a rush out of gold. 

It is not my purpose here to suggest 
that the interdependent view of the svstem 
suggested by Machlup, Officer, and Willett 
is incorrect. My suggestion is that to view 
the international monetary system effec- 
tively as an m-party, x-sum game where the 
system survives as long as x is greater than 
zero is not very useful. It tells us only that 
after the system has collapsed that it had 
become a negative-sum game for all or a 
significant number of the participants and 
that they have, therefore, stopped playing. 

A more useful view of the system lies 
somewhere in between the independence 
and the interdependence view. Since we 
can only predict under hypotheses derived 
from the independent view,' I suggest that 
we try to do so using the best possible 
specification of a model of utility maxi- 
mizing behavior. Having made this at- 
tempt it is possible to infer the degree of 
recognized interdependence in the system 
from the success or failure of predictions 
based on hypotheses of independently 
determined actions. That is, we are saying 
that to the extent the actions of central 
banks are not independent they are inter- 
dependent. 

From the success of predictions based 
upon the independent view of the system, 
we can make inferences about its durability 
ex ante rather than ex post. That is, if the 


1 Unless one can conceive of a determinate solution 
to an n-party, «-sum game where # is about ten and x 
is unknown ex ante. 


predictive ability of utility-maximizating 
portfolio hypotheses improves over time, 
we may infer that the interdependence 
view of the system as held by its partici- 
pants is deteriorating, and conversely.? 


I. A Portfolio Behavior Model 
for Reserve Assets 


We shall consider the choice between 
dollars, with a given rate of return, and 
gold, taken to bear an expected rate of 
return.? The model to be employed, based 
on the work of Donald Farrar, Haim Levy, 
and J. R. Hicks, is developed in detail in 


2 Other attempts have been made to analyze the sensi- 
tivity of holdings of reserves to rates of return. Specifi- 
cation problems of both the dependent and independent 
variables have plagued such work. 

Phillip Bell regressed total dollar holdings relative to 
total international reserves on the covered and uncov- 
ered U.S.-U.K. interest differentials and found that the 
share of U.S. dollar liabilities in foreign exchange re- 
serves was not sensitive to either factor. The problem 
is that both privately and officially held dollars relative 
to officially held reserves served as his dependent vari- 
able. Since two actors are involved in the behavior of 
the numerator (official and private) with only one 
(official) affecting the denominator, it is not legitimate 
to make infererices from the behavior of the ratio. 
Whose behavior is being tested? Also, as will be noted 
below, many countries don’t hold most of their dollar 
assets as Treasury bills. 

Helmut A. Hagemann has indicated (among many 
other conclusions) that “the interest rate on dollars” is 
not particularly significant in affecting foreign exchange 
reserves held by officials relative to their total reserves. 
He is attempting, however, to base inferences about the 
ratio of dollars to total reserves held by officials upon 
the behavior of the official foreign exchange/total re- 
serve ratio. I have shown (1970) that this procedure 
may lead to the wrong inference about the direction of 
changes in the ratio of dollar assets to reserves from the 
change in the ratio of total foreign exchange to reserves. 
In the analysis below only the ratio of official dollar 
assets to official gold is used as a dependent variable. 
Discussion of the appropriate rates of return on dollars 
is included below as well. 

3I employ as the index of concern about the gold 
value of the dollar, the price of gold futures for contracts 
denominated in dollars in the Zurich market, as taken 
from Pick’s Currency Yearbook. The “price” is expressed 
as a premium over the present price of gold in annual 
percentage terms. A rise in the premium is taken as 
evidence of a rise in the expected return on gold that 
will be translated into pressure to get out of dollars and 
into gold. We shall assume that the expectations formed 
in the private market generalize to officials. 
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my May 1971 article. I shall only sketch 
the elements of the model here. 

Taking utility, U, to be derived from 
the returns, R, from an asset where U(R) 
is a cubict of the form 


U(R) = R+bR2+cR’, 


expressions for the marginal expected 
utility (M, and M.) from each of two 
assets in a two-asset portfolio are derived. 

These expressions are given by equations 


(1) and (2). 

(1) Mı = FeR + Fy(20iX1 + 2preoreeXs) 
+ Fo(30iXi) 

(2) My = FeR + Fy(202Xo + 2prci0sX:) 


+ Fo(302X>) 


where Fz>0, Fy20,5 and Fo>0 are the 
partial derivatives of the expected utility 
from returns with respect to the expected 
rate of return, E, its variance, V, and 
skewness, Q, respectively. Also, R;=the 
rate of return on asset i(i=1, 2); o= 
variance of return on asset 7; X;=number 
of dollars spent on asset 7; p:;= correlation 
coefficient between R, and Rz; and of= 
third central moment about the mean of 
R; (which rises with positive skewness.) 

Expected utility from the portfolio is 
maximized when marginal expected utility 
from asset 1 (which we shall take as gold 
or items with the equivalent of a gold- 

4This case is discussed by Giora Hanoch and Levy. 
See also Levy. In specifying a model which depends only 
upon maximization of the utility derived from returns 
from holding assets, we are focusing upon the question 
of reserve composition. This is separate from the ques- 
tion of the level of reserves which is effectively taken as 
exogenously given here. The problem of rates of return 
affecting the scale or level of reserves is dealt with by 
employing the ratio of dollars to gold as a dependent 
variable. 

5 In cubic utility function like the one employed here, 
the sign of Fy is negative for lower values of R and 
positive for higher values of R. That is, the attitude 
toward risk changes from risk averse to risk preference. 


The implications of this for the empirical results are 
noted below. 


Fe Ry 


Fe Re 


X z xe! 


FIGURE 1 


value guarantee), equals marginal ex- 
pected utility from asset 2 (dollars). Given 
a budget constraint of OK; for country j, 
and taking the return on dollars to be fixed, 
(o2=0) the portfolio situation for any 
country ”7” is represented in Figure 1, 
where now 


(3) M: = PrRo 


since R is taken to be fixed. As shown in 
Figure 1, Mı remains as given by equation 
(1). Moving from left to right indicates 
that the share of asset 1 in the portfolio 
is rising. The reverse raises the share of 
asset 2. The equality of M, and M; gives 
a utility maximum at Z;. We have drawn 
M, convex? to the OK; axis to indicate 
positive skewness for asset 1. 

From Figure 1 we expect that holdings 
of asset 1 (gold) will rise with a rise in the 
return on gold and a rise in the positive 
skewness of the return on gold and fall 
with a rise in the variance of the return on 
gold for relatively low values of R, (see 
fn. 5). Holdings of asset 2 (dollars) will 
rise with Ro. 

Letting G signify asset 1 (gold) and L 
signify asset 2 (dollar liabilities held by 
central banks of the United States), our 
portfolio behavior model implies the de- 
sired ratio of dollars to gold is given by:’ 


Jf skewness were negative, M, would be bowed 
upward. Note that here we do not consider the possible 
case of an unstable equilibrium where a rising M, might 
cut M: from the bottom to the right of Z4. 

7 Assuming the relationship is linear. Experimentation 
with a log-linear specification did not dramatically alter 
the results. 
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(4) (L/G)* = a+ B:Re + b:VG + B06 
+ ERL 


where Re=the return on gold; VG= the 
variance of the return on gold; QG= the 
skewness of the return on gold; and 
R,=the return on dollars. We expect 
61<0, B.>0, 6s<0, and 6.>0. 


Il. Testing the Model 


A. Definition of Symbols Used in 
Presenting Results 


a. Time Period: June 1961 through 
March 1968 (81 observations) 


b. Dependent Variables: 

D/G=time and demand deposit 
dollar assets of central banks 
held in U.S. banks/gold hold- 
ings 

B/G= U.S. Treasury bills/gold 

L/G=total dollar assets/gold (All 
are adjusted for SWAPS and 
Roosa Bonds where such fa- 
cilities are used; indicated by 
D/GA, B/GA or L/GA) 


c. Independent Variables: 

R/G=return on gold (forward pre- 
mium annualized) 

Reavy = average return on gold for six 
previous months 

Rew =a weighted average of the re- 
turn on gold for six previous 
months (weights: .03, .10, 
18, 24, 128, 17)8 


8 These weights are chosen to give more weigat to 
older observations. It is found that independent vari- 
ables weighted in this manner serve as better predictors 
in cases where there is evidence of a slow process of port- 
folio adjustment. Over a distributed lag period six 
months in length, three weighting patterns were tried: 
giving all observed values equal weight; giving older 
observations more weight; and giving more recent ob- 
servations more weight. (The six-month period was 
chosen in order to lose as few observations as possible. 
Experimenting with a period of twelve months did not 
improve results.) The results giving the highest R are 
reported in Table 1. In some cases, as reported in Table 
1, single values of the independent variables gave better 
results than distributed lags. A formal method proposed 

e 


VG=variance of Rear 
QOG=skewness® of Reay 
VGW = variance of Rew 
OGW =skewness of Rew 
Rep=return on Euro-dollars (aver- 
age of daily figures) 
Repay =average return on Euro-dol- 
lars for six previous months 
Repw= weighted average of return on 
Euro-dollars for six previous 
months 
Rus= U.S. Treasury bill rate (aver- 
age of daily figures) 
pEG=correlation coefficient be- 
tween return on gold and 
Euro-dollars for six previous 
months 
L.D.=U.S. liquidity deficit 
P*=rate of change of prices in the 
United Statesminus the rate of 
change of prices in country 
being considered (where 
available; otherwise just the 
rate of change of prices in the 
United States= P) 


d. Absolute é-ratios are in italics beneath 
the coefficients with which they are asso- 
ciated. 

DW = Durbin-Watson statistic 
R?= percentage of explained vari- 
ance adjusted for degrees of 
freedom 








by Shirley Almon is available for calculating a set of 
weights. It should be noted, however, that problems 
with the Almon procedure have been observed by G. S. 
Maddala. He found that a high degree of multicollin- 
earity existed between the “synthetic” (weighted) inde- 
pendent variables arrived at by the Almon procedure 
and that weights estimated were sensitive to the length 
assumed for the lag and to the imposition of zero restric- 
tions at —1 and m+1 where the lag runs 1 . . . m. These 
reservations about the Almon procedure together with 
the fact that results were not dramatically sensitive to 
alterations in the weighting pattern applied to past ob- 
served values of the independent variable, led to the 
use of the informal procedure described above. 

? Note that here the index of skewness is the third 
central moment divided by (s?)9/? to adjust for scale of 
measurement. 
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A= partial adjustment coefficient 
F=the F-statistic for test of the 
hypothesis that 61=62=Bx=0 
R?/K 
oe ROP SEA) 





with (K, T—K—1) degrees of freedom, 


K=the number of independent 
variables; 
T= the number observations; 
2= regression sum of squares 


total sum of squares 





In this study the Euro-dollar interest 
rate is taken to be a proxy for the return 
on dollar assets in a number of cases.!° As 
a more sensitive index of confidence in the 
gold value of the dollar, we used the an- 
nualized forward premium on gold futures 
in the Zurich market as reported in Pick’s 
Currency Yearbook. This is taken as the 
return on gold.” 

An additional note regarding recorded 


10 The reason for this is that a large part of dollar 
assets held by official foreigners are held in the form of 
time deposits at U.S, commercial banks. The rates paid 
on these deposits are not subject to Regulation Q. While 
the actual rates paid are not publicly available, I have 
been assured by an economist with a bank doing consid- 
erable business both in the market for foreign official 
deposits and for Euro-dollars that the rate moves 
closely with the Euro-dollar rate. For this reason the 
Euro-dollar rate is taken as a proxy for the rate paid on 
foreign official time deposits at U.S. commercial banks. 

If central banks add to their claims on Euro-banks as 
well as on U.S, banks when Rep rises, we must assume 
that U.S. banks keep their rates at a constant level of 
competitiveness with Euro-dollar rates in order to avoid 
the possibility of a wrong sign on f4. If such competi- 
tiveness is maintained f, only understates the respon- 
siveness of dollar denominated claims to an increase in 
dollar rates. This only strengthens the suggestion below 
that the sensitivity of dollar holdings to changes in 
dollar rates is above that for gold. 

1 Strictly speaking, the premium itself is an index of 
the expected return on gold. Here, we shall be taking a 
weighted average of six observations on the premium 
as an index of the expected return on gold. This is done 
in order to enable calculation of the variance and skew- 
ness of the moving weighted average of the premium on 
gold futures contracts expressed in dollars. 


gold and dollar holdings by foreign central 
banks is in order. Where Swap facilities 
drawn by the U.S. Federal Reserve are 
operative, they are subtracted from re- 
corded dollar holdings and added to gold. 
Roosa Bonds are added to gold stocks. 
Both facilities are treated as a substitute 
for conversion of dollars into gold.” 


B. The Reserve-Asset Ratio 
Adjustment Model 


Since the data used are monthly, it was 
assumed following a partial adjustment 
hypothesis, that all desired adjustment of 
portfolios is not accomplished in a given 
time period. This gives: 


(5) A(L/G) = (L/C) — (L/G)-a) 


where (L/G)¢ is the desired ratio of dollars 
to gold at time t. 

In the empirical tests the initial specifi- 
cation of (L/G);* differs slightly from the 
expression given by equation (4) in in- 
cluding the correlation coefficient between 
the return on gold and the return on dol- 
lars, pgg. In cases where the variance and 
skewness of the return on gold were cal- 
culated over a six-month period, since the 
return on dollars varied as well over the 
same period, it was possible to calculate 
the correlation coefficient between these 
two returns for each bloc of six months in 
the time period examined.” Therefore we 


2 Empirical evidence supporting this view is pre- 
sented in Makin (1971). The exchange guarantee on 
Roosa Bonds makes them equivalent to gold if the mon- 
etary authority of a country pegs to gold (Switzerland). 
In the case where a monetary authority foresees a likeli- 
hood of raising the value of its currency in terms of both 
dollars and gold, Roosa Bonds are actually preferable 
to gold. For a country pegging to the dollar and con- 
templating a devaluation, Roosa Bonds are inferior to 
dollars and gold. Presumably, countries in the last 
category will not agree to hold such assets and will be 
more likely to insist on gold (France). I am indebted to 
a referee for these points. 

13 This raises the possibility that variance and skew- 
ness of the return on dollars will affect portfolio com- 
position. Tests of this possibility did not yield statisti- 
cally significant results. 


MAKIN: INTERNATIONAL RESERVE HOLDINGS 823 


specify: 


(0) (L/G} = a + BiRes+ bV G. + BCG. 
+ BsRir t+ Bsprer + ue 

Then: 

(7) (L/Gh = Aa + ABiRe + ABV Gi 
+ MbG: + ABsRL, + ABspzer 
+ (1 — A)(L/G)t-1 + Ame 


where, given 0<A<1, we expect A$: <0, 
AB.>0, AB <0, ABs> 0, and Abs <0 if 
(L/G) <1 and M6;>0 if (L/G)>1.”4 

It can be shown that the presence of the 
lagged endogenous variable in an equation 
estimated by ordinary least squares al- 
ways results in a Durbin-Watson statistic 
biased toward 2.00. (See Marc Nerlove 
and Kenneth Wallis.) Estimating equation 
(7) directly produced results in ten of the 
seventeen equations reported in Table 1 
where the hypothesis of serial correlation 
could not be rejected at the .05 level of 
significance. In view of the bias noted by 
Nerlove and Wallis, the hypothesis of no 
correlation in the error terms in these cases 
surely must be doubted. The problem 
which serial correlation introduces is to 
bias the estimate of the coefficient attached 
to the lagged dependent variable. This has 
been shown by E. Malinvaud. In order to 
correct for this bias, following Malinvaud 
and Zvi Griliches, we assume that the 
time dependence in the error term of equa- 
tion follows a first-order Markov process 
in cases where the Durbin-Watson statistic 
obtained from estimation of equation (7) 
is in or close to the region where a hypoth- 
esis of serial correlation cannot be rejected. 
That is, we write: 


(8) v, = Iv + e 
where n=\u, and e~N(0, o°). It is 


assumed that v, is independent of all ex- 


“ This follows from a consideration of M, and Mz as 
specified by equations (1) and (2). 
e 


planatory variables in equation (7) save 
for the lagged dependent variable. Substi- 
tuting into equation (7) an expression for 
du, implied by equations (7) and (8), and 
rearranging terms we get: 


(9) (LG) — 0(L/G)-1 = Aa(1 — 8) 
+)Bi(Ra— ORe, +B VG, — OVG,_,) 
+ B3(OG,—OQ0Gr_1) HABAR u — OR x1) 
+ Bs(pzer — Opre) 
+ (1 — A)(L/Gia + OL/Gi-2) + ee 


This procedure yields consistent esti- 
mates of 46; (@=1...5) and of (1—X). 
Since a consistent estimate of A can be ob- 
tained from (1—)), we can get a feel for 
relative speeds of adjustment by different 
central banks. A priori, we of course ex- 
pect 0<A<1. As estimated A falls we may 
infer a more costly adjustment process. 


C. Remarks on the Data and 
Estimation Procedure 


Before proceeding directly to the estima- 
tion of the model, it should be observed 
that L, dollar assets held by central banks, 
are not a strictly homogeneous entity. 
Some dollar assets held by central banks 
are in the form of U.S. Treasury bills. 
Some are in the form of time and/or de- 
mand deposits with private U.S. commer- 
cial banks and are not subject to Regula- 
tion Q. It is possible that in some cases only 
a subportion of dollar assets will be man- 
aged as part of a portifolio with gold. The 
costs of managing a particular type of dol- 
lar asset or subportion will be lower if 
such management is carried on with a 
single institution, either the U.S. Treasury 
or a U.S. commercial bank. Management 
of a subportion of dollar assets relative to 
gold is most likely to be the case for a large 
central bank with a high ratio of gold to 
dollars. The reason for this is that utility 
maximizing behavior could involve large 
enough shifts into gold to precipitate a run 
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on U.S. gold stocks. If this forced a deval- 
uation of the dollar in terms of gold, these 
(absolutely) large holders of dollars could 
lose on their dollar holdings as well as im- 
pair the effectiveness of a main interna- 
tional medium of exchange and store of 
value. The role of recognized interdepen- 
dence comes into play. 

The use of the return on Euro-dollars 
as an independent variable representing 
the return on dollar assets requires com- 
ment. Given the exemption from Regula- 
tion Q for deposits of foreign official insti- 
tutions at U.S. banks, a bargaining process 
determines the behavior of dollar deposits 
(ceteris paribus) when the Euro-dollar rate 
rises. As was noted above, rates paid by 
U.S. banks do move with Euro-dollar rates 
making dollar assets more attractive rela- 
tive to gold. But since the rates paid are 
based on outcome of a bargaining process 
we would expect that for countries with 
loose official ties or for countries openly re- 
sentful of U.S. dominance in the interna- 
tional monetary system, the process may 
fail. Then a rise in Euro-dollar rates would 
mean a move into Euro-dollars from U.S. 
dollars. However, this still helps the dollar 
exchange standard as dollar assets become 
more desirable relative to gold (ceteris 
paribus). 

Bearing in mind these qualifications 
about the dependent and independent vari- 
ables, equations were fitted with L/G, D/ 
G, and B/G, adjusted for Swaps and Roosa 
Bonds where such instruments were in use, 
as dependent variables. These were re- 
gressed on independent variables, Rew, 
VGW, OGW, Repw, and pze calculated by 
giving heavier weights to older observed 
values in arriving at expected returns, 
variance and skewness. (See fn. 8 for a 
discussion of the weighting procedure.) 
Each of the dependent variables was also 
regressed on simple averages of observed 
values of the independent variables as a 
check on the effect of altering the weight- 
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ing pattern applied to the independent 
variables. For countries where neither vari- 
ance nor skewness was in any case signifi- 
cant they were dropped and the equation 
rerun. In these cases a check was made to 
see how well the current value of the for- 
ward premium on gold futures in the Zur- 
ich market served as an index of the ex- 
pected return on gold, along with the cur- 
rent value of the return on dollars, taken 
by itself, as the return on dollars. These 
independent variables were also tried, lag- 
ged one period. 

Further, if either variance or skewness 
proved significant at the .05 or the .01 level 
both were included in one version of the 
estimated equation reported to check for 
the sign of the coefficient associated with 
each and for its possible explanatory 
power. 


D. Estimation Results 


The most striking feature of the results 
presented in Table 1 is the significance of 
the index of the expected return on gold 
in explaining the behavior of the ratio of 
dollars to gold and gold substitutes. It is 
highly significant with the correct sign 
in nine of the thirteen cases." 


% Throughout this study it is important to note that 
the use of the ¢-ratio as a test of the level of significance 
means more precisely that we are testing the hypothesis, 
given that the estimated coefficient carries the correct 
sign, that it is significantly different from zero. This is 
done in order to specify as the null hypothesis the claim 
of those who assert that economic arguments have no 
impact on portfolio holdings, by central banks, of 
dollars relative to gold. We then test for coefficients 
which permit rejection of the null hypothesis. This 
procedure implies a testing strategy designed to mini- 
mize the chance of accepting a false hypothesis that a 
coefficient is different from zero when it actually is not. 
Of course in granting the critics of the economic ap- 
proach the null hypothesis that a(L/G)/dR;=0, =G, 
ED) and minimizing the chance of accepting a false 
hypothesis, we run the risk of rejecting a true hypothesis 
that a coefficient actually has a true value closer to zero 
than, say, 1.96 times the standard error of the estimate 
of that coefficient. For estimated coefficients which 
carry the anticipated sign at, say, the .05 level of sig- 
nificance, a 95 percent confidence interval for that 
coefficient does not include zero. 

46 It should be noted that D (time and demand dollar 
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The impact of the return on dollars car- 
ries the correct sign for eight of the thirteen 
countries considered, although it is highly 
significant in only five of the cases. Some 
of the problem here may lie with the use 
of Euro-dollar rates as a proxy for the 
(unavailable) actual return on dollars held 
by central banks at U.S. commercial 
banks. In the cases of Belgium and Japan, 
both holding about 40 percent of their dol- 
lars as Treasury bills, the identifiable re- 
turn on this form of dollar assets, the 
Treasury bill rate, performs well. 

In the cases of France and Austria, a 
possible explanation for a fall in dollar as- 
sets held when the return on dollar assets 
(as indicated by the Euro-dollar rate) rose, 
particularly in the case of France in the 
1965-67 period, is resentment felt against 
the role of the dollar as an international 
reserve asset. When Euro-dollar rates rise, 
it appears that these countries move their 
short term dollar assets directly into the 
Euro-dollar market. The reliability of this 
inference is low, however, since the co- 
efficients attached to the return on dollars 
for these countries in Table 1 are not close 
to being significant at the .05 level. In the 
case of Austria it may simply be more con- 
venient to manage its dollar assets with 
an eye to the Euro-dollar market instead 
of by negotiation with U.S. commercial 
banks. 

The highly significant coefficient with 
correct sign attached to the expected re- 
turn on gold in the case of France is further 
evidence of independent behavior. No such 
claim can be made for Austria. 

It was thought that since Canada holds 
most of her short-term dollar assets as 





deposits) is only a small portion, (an average of about 
6 percent) of total dollar assets for Germany, Italy, and 
Switzerland. Since management of such a small portion 
of dollar assets as a part of a portfolio with gold reduces 
the possibility of a crisis, (say a rise in R¢ leads to an 
exchange of dollars for gold), such behavior may be 
taken as evidence of a degree of recognized interdepen- 
dence. 


Treasury bills that regression of B/G or 
Ras and Re would produce results consis 
tent with our theory. The ¢-ratios remaine 
low, however, in fact below those obtainec 
with L/G as the dependent variable. It i 
not, however, particularly surprising t 
find the independent, portfolio hypothesi 
failing in the case of Canada. Close tie 
with the United States would lead one tı 
expect more likelihood of interdependen 
behavior. 

The wrong signs associated with the re 
turn on dollars and the expected return o1 
gold arise in the case of the Netherlands 
Less than 10 percent of total reserves, or 
the average, are held as dollars. Since thi 
dollars are largely in the form of Treasury 
bills a check was made to see if Treasury 
bills held relative to gold were sensitive t 
the return on dollars holding the Euro-dol 
lar rate constant. This proved to be the 
case with a fallin B/GA as theEuro-dolla: 
rate rose and a rise in B/GA as a weightec 
average of the Treasury bill rate rose. In 
clusion of the expected return on gok 
yields the wrong sign. Apparently the ab 
solutely and relatively small amount of it: 
total dollar assets leads the Netherland: 
to view dollar balances as a separate port 
folio from gold. Behavior with regard tc 
gold indicates evidence of recognized in 
terdependence. 

The United Kingdom appears to behave 
perversely regarding its actions relative tc 
the expected return on gold. Here, the rea: 
son is simple. While in most cases Swap: 
have been used by the Federal Reserve 
System to gain exchange from its partners 
the United Kingdom has made extensive 
use of its Swap facilities with the Federa 
Reserve System to get dollars from the 
United States in times of crises (over $4 
billion from 1962-67). Since a currency 
crisis generally raises the expected returr 
on gold and the use of Swap facilities by 
the United Kingdom has coincided wit 
such crises, the data show a rise in dolla 


assets when the expected return on gold 
rises. It may be added that as a reserve 
currency country itself, the United King- 
dom would stand to lose heavily if the 
United States had to devalue. That is, evi- 
dence of recognition by the United King- 
dom of the interdependent nature of its 
actions is not surprising. 

In order to consider the impact of an in- 
dependent variable which might shift the 
M z: (marginal return on dollars) schedule, 
the rate of change of prices in the United 
States” and the U.S. liquidity deficit, 
were included separately in all of the equa- 
tions run. Neither was significant in many 
cases. Either is included when significant 
(Table 1). It is worth noting that in a num- 
ber of cases dollars held relative to gold 
simply rose with the U.S. liquidity deficit 
indicating a role for the United States as a 
viable international financial intermediary. 

As it has been claimed™ that in Decem- 
ber and June Switzerland and Germany 
cut foreign exchange holdings and add to 
gold holdings as ‘“window-dressing,” a 
dummy variable for these months and 
countries was included. The results indi- 
cated the reverse though at a barely signifi- 
cant and in some cases, insignificant, level. 
For this reason they are not included in the 
results presented. 

The R? for Germany in Table 1 is mark- 
edly below that for most of the countries 
reported. The proximate reason for this is 
the low significance of the lagged depen- 
dent variable. This implies that for Ger- 
many the partial adjustment hypothesis 
may not be a correct specification of the 
portfolio adjustment process. In order to 
check for this possibility the equation was 
fitted omitting the lagged dependent vari- 
able but maintaining the modified first- 


17 Relative to the rate of change of prices in the coun- 
try in question where available. 

18 The loss of U.S. gold plus the rise in U.S. short- 
term liabilities abroad. 

19 See Charles P. Kindleberger. 
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differencing format given by equation (9) 
in order to adjust for possible autocorrela- 
tion. The result gave, for Germany: 


(D/GA, — 0D/GA +1) 


= 03108 — .007634(Rew, — Rew) 
3.00 2.86 


— .005056(0GW, — 60OGW +1) 
4.32 


+ .005729(Repw, — bReDw) 
1.31 


R = .30 F = 11.01 DW = 1.80 


The estimated coefficients are not dis- 
tinctly different and the fall in R? is not 
large. It appears that the notion of partial 
adjustment is a weak hypothesis in the 
case of Germany. 

The procedure just described in the case 
of Germany was performed for all countries 
included in Table 1. At the same time an 
attempt was made to see if seasonal 
dummy variables would prove significant. 
In only a few cases did seasonal factors 
prove significant. The countries for which 
the results do not permit rejection of the 
hypothesis of sensitivity of dollar and gold 
holdings to (expected) rates of return re- 
main largely the same. (Results of fitting 
these equations are available from the 
author on request.) 

Returning to Table 1, empirically the 
impact of the variance and skewness of re- 
turns upon portfolio behavior of the cen- 
tral banks was not striking. Allowing for 
heavier weighting of older values for the 
skewness of the return on gold, the calcu- 
lated coefficient of skewness was signifi- 
cant with the correct sign at the .01 level 
in only three cases:?? Germany, Italy and 
Sweden. 


20 Out of the total of thirteen countries either vari- 
ance, skewness, or the correlation coefficient were sig- 
nificant in only five of the final equations. Discussion of 
these variables concerns only these cases. 


. 
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The results for skewness need to be dis- 
cussed along with those on variance. In no 
case did the variance of the return on gold 
prove to be a significant variable in ex- 
plaining the ratio of any portion of dollar 
assets to gold. The cubic utility function 
referred to in Section I implies that the 
impact of variance upon the expected util- 
ity from an asset varies with the level of 
returns R. Specifically, behavior changes 
from risk-averse to risk-taking as R rises 
given U’(R) > Oat all levels of R. If the same 
country wavered between risk-averse and 
risk-taking behavior (in terms of the cubic 
utility function), the coefficient associated 
with the variance would be likely to dis- 
play no consistent value over time. No 
such explanation, however, can serve for 
the skewness and although it performs bet- 
ter than variance in explaining portfolio be- 
havior of some central banks, it is not sig- 
nificant in a sufficient number of cases to 
be called an important independent vari- 
able. 

In considering the results for the corre- 
lation coefficient between the expected 
return on gold and the return on dollars 
included as an independent variable in 
cases where variance and skewness appear, 
recall that a dollar asset/gold ratio of less 
than unity implies a fall in that ratio as the 
correlation between the return on gold and 
dollars rises. The ratio was less than unity 
for all cases save Sweden where the sign 
associated with pga, although incorrect, is 
not significant. Only in the case of Spain 
does pgg over time perform at a significant 
(.01) level with the correct sign in deter- 
mining the choice between gold and dol- 
lars. In four of five cases, countries appear 
to ignore pge in portfolio decisions. 

It appears, then, that after adjustment 
for possible specification errors, the only 
independent variables with some statisti- 
cally significant influence on the portfolio 
behavior of nine out of thirteen major cen- 
tral banks are the return on dollar assets 
and the expected return on gold. The skew- 


ness of the expected return on gold is sti 
tistically significant in three of thirtec 
cases. These results arise when dollar-a 
set holdings and gold holdings are adjuste 
for Swaps and Roosa Bonds where such a: 
in use. In some cases, for particularly lary 
central banks like Germany, Italy ar 
Switzerland, portfolio behavior can be i: 
ferred for only a small portion of doll: 
assets D relative to gold. 


E. Implications of the Results for 
Long-Run Portfolio Adjustment 


Before proceeding to an assessment | 
the results taken as a whole, it is importar 
to consider the implications of the stati 
tically significant results presented : 
Table 1 in terms of longer-run behavio 
This requires some consideration of tl 
manner in which these coefficients we: 
estimated. 

Recall that since the observations of t} 
study are monthly, a partial adjustmer 
process was assumed.” Estimation of tl 
equations including the dependent vai 
able lagged one period as an independe: 
variable provided a consistent estimat: 
of à the partial adjustment coefficient. T] 
coefficients estimated for the independe) 
variables are then “short-run” coefficien 
since the true coefficients are all multiplie 
by A. The “long-run” or full coefficien 
may then be estimated from the equatio1 
actually fitted by. dividing the short-rt 
coefficients by à. This is done in Table 
for the coefficients associated with tl 
expected returns on gold and with tl 
return on dollars. 

The mean results indicate that for tl 


23 The implicit assumption is that the cost of compl 
ing full adjustment within a month is too high. Estir 
tion of the equations assuming this to be the case yit 
an estimate of A8; and of (1—)). A consistent estima 
of à can be obtained from 1—(1—A). Then, a consiste 
estimator of 8; =ĝ; can be obtained from the expressic 
(\6:/X) =8:, where 8; is not BLUE but it is consiste 
and asymptotically efficient as the sample size ¿ 
proaches infinity. It should be noted that #; obtain 
from Table 2 is an estimate from eighty-one obsery 
tions through time and a cross se@tion of nine countri 
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TABLE 2—Estmation oF Lonc-Run COEFFICIENTS FOR THE EXPECTED RETURN ON 
GOLD AND THE RETURN on DOLLARS, USING À 

















Country Be Be ND Bi=Be/K Be=BP/K 
France: — .02172 — .00688 +.30840 — .07040 — .02230 
4.12 1.02 5.11 5.68 1.05 
Germany: — .00709 +.00558 + .90360 — .00785 + .00617 
2.67 1.25 9.31 2.76 1.26 
Italy: — .01027 +.01626 +.22030 — .04660 +.07381 
3.74 3.44 3.72 3.17 2.99 
Switzerland: — 00527 + .00637 + .25000 — .02000 + .02400 
2.34 1.88 2.98 2.80 1.31 
Denmark: — .02936 + .06663 +.13490 — .21760 +.49390 
2.38 2.89 2.31 1.60 2.44 
Sweden: — .05273 +.11120 + .07100 — .74270 +1.5660 
2.02 2.30 1.55 1.42 2.16 
Spain: — .01091 -+ .00828 +.13510 — .08075 + .06129 
` 2.12 1.01 2.60 2.02 0.87 
Belgium: — 00313 + .01238 +.37660 — .00830 +-.03287 
2.40 3.97 4.80 2.44 5.50 
Japan: — .08827 -+.12300 +.24310 — .36310 -+.50600 
3.43 2.53 3.79 3.17 2.25 
Mean: — 02541 + -03090 -+.29370 — .17300 +.30500 
Weighted Mean:* — .01900 +.11900 


a Taken from Table 1. Figures in italics are t-ratios. 


b The italicized figures are the coefficient estimates divided by the standard errors. The standard errors are ob- 
tained from consistent estimators of the variance and covariance of 4, #: and ĝ4. For a description of the method used 


to obtain these estimates, see A. S. Goldberger et al. 


c See fn. 23 for the weighting scheme used in computing the weighted means. 


nine countries” considered, the ratio of 
dollars to gold when adjustment was com- 
plete, was estimated to be more sensitive, 
in absolute terms, to the return on dollars 
than it was to the return on gold. (Table 2, 
col. 4 & 5, “mean” and “weighted mean.’’) 

Since the countries in the sample are by 
no means of equal significance in terms of 
the size of their holdings of dollars and 
gold, the relevant coefficients of complete 
adjustment (long run) are computed as a 
weighted” sum of the coefficients for each 


2 The other four major countries considered did not 
yield decisive enough results to be included (See Table 
1). 
3 Weight of countey i= (average of gold plus dollar 


country. The estimates are as follows: 
ð 
Re 


It can easily be shown” that these re- 





2n (L/G) = +.119; 


TF (L/G) = ~.091 





holdings 1961-68 for country i/average of gold plus 
dollar holdings 1961-68 for all nine countries). 


W: = be (Gi + D) > x (Gu + Da) |; 
tel tal isl 
(where ¿ = countries and t = years). 
24 9/AR(L/G) = + 0.119 
= (1/G)aL/oR, — (L/G2)0G/dRt 
0/8Re(L/G) = — 0.091 
= (1/G)aL/aRg — (L/G2)8G/aRa 
Substitutjng in the average values of L and G for the 
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sults imply a value of 0L/0R,>0G/dRg¢. 
I hypothesize that a reason for the lower 
sensitivity of gold holdings to changes in 
the return on gold relative to sensitivity of 
dollar holdings to changes in the return on 
dollars is the higher cost of making port- 
folio adjustments in gold. Dollars could be 
obtained from any central bank which 
maintains convertibility between its cur- 
rency and dollars. Gold must be purchased 
in London or from the U.S. Treasury. The 
Treasury gives up gold reluctantly and 
may impose some costs on countries which 
persist in asking the Treasury to honor its 
promise on the dollar price of gold. Or the 
Treasury may try to sell Roosa Bonds as a 
gold substitute bearing interest. All of this 
is likely to entail costly negotiations. Pur- 
chases in London, if excessive, could bring 
the gold pool into operation (before March 
1968) and would eventually bring a gold 
pool country wishing to raise the gold por- 
tion of its reserves back to the U.S. Trea- 
sury. This result confirms the prediction 
of the model for a case where transaction 
costs are higher for one asset than for the 
other.” 


III. Summary and Interpretation 
of Empirical Results 


Recognition of the inhomogeneity of dol- 
lar assets and modification of independent 
variables to allow for different distributed 





nine countries over the 1961-68 period gives: 
+.119 = 0.0633 L/3Rz — 0.0430G/AR, 
—.091 = 0.0638L/8Re — 0.0439G/dRe 


This gives 0L/8R,>0G/dReq for any assumed ratio of 
cross partials to own partials. 

z This manner of analyzing the choice among assets 
is derived from the treatment of the topic by Sir John 
Hicks, See ch. 6 especially. His analysis also includes a 
means to consider the impact of transactions costs on 
portfolio adjustment. Inclusion of such costs in the 
analysis would produce a kink in the M, and M» lines 
at the point representing the level of initial holdings. 
The sharpness of the kink is directly proportional to the 
level of transactions costs. A sharper kink for asset G 
than for asset Ł indicates a lesser shift into G, given 
arise in Rg, than into L given a risein Rz. 


lags, produced portfolio-type behavior i 
nine of the thirteen cases considered. T 
the degree that only some of the dollar 
held by some of the major central bank 
were managed as a part of a portfolio wit 
gold, the assumption of independent uti 
ity-maximizing behavior must be que: 
tioned. The conclusion that can still t 
drawn remains: some part of dollar assei 
of some major central banks is manage 
in a manner which indicate they are viewe 
as part of a portfolio with gold. Furthe 
more, conversion of short-run results int 
long-run terms yields results consister 
with the reasonable hypothesis that tran: 
actions costs are higher for gold than fc 
dollars. 

All of the implications of the cubic uti 
ity function for portfolio management < 
reserves are not, however, borne out fc 
large central banks. This conclusion dt 
rives from the generally low significance < 
variance and skewness of the expecte 
return on gold and/or lack of significanc 
of the correlation coefficient with the rı 
turn on dollars in explaining holdings « 
dollars relative to gold. 

It is important to remember that th 
impact of adjustment for both Swaps an 
Roosa Bonds bears on the results for Ger 
many, Italy, Switzerland, Austria, an 
Belgium, while adjustment for Swaps bea 
on results for France, the United Kingdon 
and the Netherlands. The amount < 
Swaps actually in use, as noted above, : 
subtracted from dollar assets along wit 
Roosa Bonds since they are treated e 
equivalent to a conversion of dollars int 
gold. These facilities have been show 
elsewhere” to be systematically related t 
the expected return on gold, its varianc 
and skewness. The question arises as t 
whether such arrangements are of an ir 
dependent or an interdependent natur 
To the extent that they require direct ne 


% See Makin (1971). 
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gotiations between central banks with the 
U.S. Federal Reserve for Swaps and with 
the U.S. Treasury for Roosa Bonds, they 
manifest cooperation which implies some 
recognition of interdependence. Yet to 
some extent they manifest independence, 
because they offer a way to adjust the port- 
folio in terms of risk. These facilities are, 
I believe, symptomatic of the blend of in- 
dependence and uneasy interdependence 
which was characteristic of the interna- 
tional monetary system in the 1960’s. 


IV. Postscript 


As this article was in its final stages of 
preparation, the United States closed the 
gold window, formally ending for foreign 
central banks, the convertibility of dollars 
into gold at a fixed price. This move was 
largely dictated by a desire of the United 
States to prevent foreign central banks 
from exercising control over its own mone- 
tary policy by threatening to exchange 
some of their rapidly expanding supply of 
dollars for the dwindling U. S. gold stock. 

This article suggests that central banks 
are indeed not indifferent to the composi- 
tion of their international reserves. This 
fact, along with the relative constancy of 
official gold stocks which has accompanied 
the two-tier gold market, suggests that if 
total international reserves are to grow by 
way of increased holdings of some national 
currency, a confidence problem will almost 
inevitably arise. The crisis of confidence 
may not be so much over the de facto con- 
vertibility of a national currency into a 
commodity like gold. Rather, it is likely to 
be over a fear that the rate of growth of 
international reserves, implicit in the 
monetary policy of the country whose cur- 
rency is used as international reserves, 
will contradict or complicate domestic eco- 
nomic management for countries outside 
of the reserve currency country. Converti- 
bility of the reserve currency into some 
commodity like gold at a fixed price assures 


other countries of an ability to restrict the 
rate of monetary expansion in the reserve 
currency country. Such an ability pro- 
duces a basis for conflict between domestic 
policy goals and the international role of 
its money within the reserve currency 
country. 

In view of these problems, which hope- 
fully this paper has helped to demonstrate 
are likely to occur, the first priority for 
international monetary reform ought to be 
removal of a national currency from a key 
role in the international monetary system. 
SDR’s exist as a viable means to accom- 
plish this goal. It would also be desirable 
to cut the link between SDR’s and a single 
commodity like gold. Management of their 
quantity by IMF members to insure stable 
prices defines a link between the quantity 


` of SDR’s and the quantity of all goods and 


services entering into world trade. 
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Investment in Graduate Education 


By Yoram WEtss* 


The wealth of a nation is greatly influ- 
enced by the quality of its labor force, and 
this in turn depends upon the propensity 
of each individual to make the best use of 
his abilities and to improve himself 
through learning. To induce changes in 
these individual “investment” decisions is 
a basic target of economic policy. In this 
respect, the empirical and theoretical in- 
vestigations of the role of monetary mo- 
tives in the choice of a “life plan” should 
prove highly relevant. 

In this paper I examine the educational 
and occupational choices of graduate stu- 
dents in the natural and social sciences. 
Presumably, the type and length of gradu- 
ate education are subject to choice. My 
working hypothesis is that in making these 
choices, students attempt to maximize the 
present value of lifetime earnings. The 
main purpose is to test whether this hy- 
pothesis is, in fact, consistent with the ac- 
tual choices of scientists. 

In the first part of this paper, I restate 
briefly the conventional theory of invest- 
ment in human capital and its empirical 
implications in a certain world with per- 
fect capital markets. 

In the second part, I derive estimates of 
the wage functions in different scientific 
fields. These estimates are then utilized to 
calculate the rates of return and the life- 
time earning streams which are associated 
with different types and levels of graduate 
education. 

* Department of economics, Tel-Aviv Universicy, 
Israel. This paper is based on a Ph.D. dissertation sub- 
mitted to Stanford University in August 1968. I am 
most grateful to M. Reder who was my main advisor; 
I wish to thank J. Pencavel, J. Rosse, Y. Mundlak, 
G. Fishelzon and R. Hollister for their comments. 
Special thanks are due to M. Levine of the National 


Science Foundation for providing the data and aiding 
in its interpretation. 
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The last part of the paper is an attempt 
to relate the observed choices of graduate 
students to lifetime earning differentials 
across fields. 


I. 
The Wage Function Hypothesis 


An individual with a given ability en- 
dowment can affect his earning power by 
a suitable choice of occupation, level of 
education, and degree of specialization. 

Suppose that # occupations are consid- 
ered by the individual. Let w; be the wage 
rate he expects in occupation 7, t his age, 
5; the exogenous rate of change in his earn- 
ing power in occupation z, A the ability 
endowment of the individual, H; his ac- 
cumulated work experience in occupation 
i, and E; the accumulated amount of 
schooling specific to occupation 7. We may 
then form the wage function of the indi- 
vidual as 


(t) 


The wage function (1) describes the 
wage structure which the individual ex- 
pects. It is derived essentially from tech- 
nological considerations, but it also de- 
pends on the state of demand and supply 
for each grade of labor. The basic elements 
of the wage function hypothesis seem self- 
evident. Employers are willing to offer 
higher wages to the able, educated, and 
experienced worker, who is presumably 
capable of doing anything theless able, edu- 
cated, and experienced worker can do, and 
a little more. In other words, able, expe- 
rienced, and educated employees are more 
“productive,” and in relatively limited 
supply. We assume therefore that the first- 
order derivatives of the wage function are 
all positive. 


W; = eff (A, Hi, E 
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We represent the net outcome of the 
various exogenous changes that the indi- 
vidual expects in the future by 6;. He may 
expect certain shifts in demand which 
would cause wages to rise in some occupa- 
tions and to decline in others. His earning 
power is likely to decay due to the natural 
processes of aging. The value of his human 
capital stocks may depreciate, as part of 
what is learned is forgotten, and old vin- 
tages become obsolete due to technological 
improvements in schooling. For simplicity, 
we assume a constant rate of change 
(which may be positive or negative) at 
each occupation. 

Note the following restrictive character- 
istics of the wage function hypothesis. 
Both experience and education are con- 
sidered here to be completely specific to an 
occupation. Ability, on the other hand, is 
treated as perfectly general. For the prob- 
lem at hand, this assumption is not unrea- 
sonable. In contrast to lower levels of ed- 
ucation which tend to provide general 
knowledge, graduate studies are mostly 
specialized. Experience is also likely to be 
specific to a scientific field when a broad 
classification is adopted. Finally, a sim- 
ilar type of ability may be required in all 
scientific fields. 

It is assumed that both experience and 
education can be measured by their accu- 
mulated duration. No allowance is made 
for differences in the quality of schools or 
jobs in providing education and experience. 

In a static world, or alternatively, in a 
balanced growth situation where 6;=6, the 
wage function hypothesis implies that a 
maximizing individual will concentrate his 
investment in schooling as early as pos- 
sible, and specialize in one occupation 
thereafter.1 We shall assume throughout 
that this is in fact the typical pattern. 
We may then describe the individual as 
following a two-step decision process. First, 


1See Weiss (1968, ch. 1) and (1971a). 


he determines the optimal amount of edu 
cation for any given occupation, then h 
chooses the occupation which, with its op 
timal amount of education, yields the high 
est present value of lifetime earnings. 
By assumption, the maximizing indivic 
ual spends all his time on productive tim 
activities (work or schooling). It thus fo. 
lows from occupational specialization tha 


(2) H;+ ki =t 


It is therefore possible to eliminate H; an: 
to view the wage function as an explici 
function of age, w,(t) = e#f,(A ,t— E;,£;).] 
5;<0 and if there is decreasing margine 
productivity of experience, then for a give 
level of education, w,(t) will be a singl 
peaked function of age;? if 5; >0 the earnin 
profile will be monotonically increasing. 

The individual may have some earning: 
grants, or direct costs during his schoolin 
period. Let us write the “students ne 
earning function” as s;=s,(A,Z;). We ma 
assume that the more able and educate 
student enjoys higher net earnings. It : 
likely that at high levels of education (e.g 
graduate school) net student earnings at 
positive. 


The Choice of the Optimal Life-Program 


The present value of lifetime earning 
enjoyed by an individual who plans to ac 
quire education of type z, and work in ot 
cupation 7 thereafter is 


Ey 
VACA, Eir, ô) = f e-‘ts,(A, t)dt 
0 
(3) 


T 
+ en Ft A, t— E; Eya 
Ei 
2 The peak is determined by the condition 
dw; p ( of; ) 
— = et ( — Hifi) =0 6 <0 
ge hee N ; 
The second derivative at this point is 


Lf Of: of: 
eit | —— + ôi —— ; 
(Sn ta ae). 9; 


there is thus only one peak. 
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Of:i(A,t ~ E; E) ofi(A, t — E, E:) 


ae 
oH; 


(4) ôV: ôi) Ei J p-5sBi 
JE, lt i cc, gòi is,(A, E;) — f:(4, 0, E;) 
T 
+ e7 &-8i) (Ei) l 
E; OE; 
(4') av; 
OF; 


+ f eww [E (r — 8) fA, t, r) |a} 
0 


ðE: 


= g (rôi) Ei fersissa, E) — eto (T-B0F,(4, T — E; Ed) 


il 
(æ) 





where v is the market rate of interest (ex- 
pected to remain constant) and T is the 
length of the individual’s life. 

The optimal amount of education E;' is 
determined from the maximization of V; 
with respect to Æ; The first-order condi- 
tion (for interior optimum) is showr in 
equation (4) and in alternative form in (4’). 
That is, the individual will continue to ac- 
quire education up to the point where his 
earning power (opportunity cost) is equal 
to the present value of the expected addi- 
tional earnings resulting from additional 
education (and foregone experience). Al- 
ternatively, the costs resulting from the 
loss of the last year of experience and de- 
layed earnings must be equal to the gain 
due to increased earning power. 

Clearly, an interior solution may not 
exist. If, for instance, students’ earnings 
are always above the earning capacity out 
of school, the individual will never stop 
studying. Similarly, if the marginal pro- 
ductivity of experience is always above the 
marginal productivity of schooling, the in- 
dividual will take no schooling at all. We 
shall assume that neither of these happens 
so that for at least some rates of interest 
there is an interior solution. (More spe- 
cifically, we assume 0w;/0E; > ðw:/3H ;, and 
Si (A,E,) <et A ,0,Eù.) 

It is convenient to state the first-order 
condition in a somewhat different form. 


‘Let us define: 
(5) gi(A, Ei, Ps 5:) = ga (eô) Bi 


{ertmisA, E;) on fil A, 0, E;) 


T > . 
+ e~ (0-55) (tH) EE 5 Z] a} 
Ei ðE; ôH; 


where p is a real number. 
gi(A „Eir ,ð:) = OV :/ðE;. 
Now consider the condition: 


(6) g:(A, E; P, 8:) =0 


For a given A and ô;, condition (6) defines 
a unique p for every level of education £;.* 
We shall call this function the marginal 
rate of return to education in occupation 
i.t An alternative formulation of the first- 
order condition is condition (7). 


(7) pi(A, E; 5:) = 


That is, the optimal level of education is 
that which equates the marginal rate of 
return to the market interest rate. 

The second-order condition for achieving 


Clearly, 


3 At the point where g:( )=0, 
Ogi Í = rb 5k (4 əfi ) 
—=— D(t — E) ( ——-—}dt <0 
op ae ( i) ðE; 90H; 


there is thus at most one p where g;( ) =0. 

4 The usage of the terms “marginal” and “average” 
rates of return and the analysis in this section are based 
on Friedrich and Vera Lutz, ch. 1. 
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a maximum is 


2 





Op: 
"<0 or equivalently’ —— < 0, 


8 
(8) ðE aE; 


that is, decreasing marginal rate of return 
to education. 

In contrast with the marginal rate of 
return which serves to determine the opti- 
mal level of education, the average rate of 
return can be used to determine whether 
or not investment in education of a given 
size should be undertaken. We may define 
the profits from a given level of education 
as 


PA, Ei; T; ôi) =z VA, Ei; T, ô:) 


(9) — V:(A, 0, 7, ò) 


Now consider the function P;(A,E,7,6:) 


where y is a real number. The condition of 
zero profits defines a unique’ y for every 


5 From (6) we obtain 


ð Og; 
on dE; + _ dp =0 
but 0g:/dp <0 hencedp/dE; <0 4 and only if, dg;/a#:<0. 
Since the first-order condition is satisfied, r=p and 
0g:/8E;=0°V ;/alj. Therefore, dp/dE;<0 if, and only 
if, 2°V;/dEi <0. 
ë At the optimum 


277. 3 A 
aY: = eond — e i T-E;) [2 of 2 =] 
aE? ðE: aH 


+ [Merwe ET 


ÕSi 
~an) 
OR; 


The first term is negative by assumption; the second 
term will be negative if we assume decreasing marginal 
productivity of education; the whole expression will be 
negative if ðs;/3 E; is “small.” 

1 P(A, E, y, 8) is not monotone in y but to show 
uniqueness, it is sufficient to prove that dP;/ay<0 
whenever P>0. 


OP; E; 
= f tet f(A, t, 0) — e-Bt,(A, O ldt 
gi 9 








+ hk; [ 





T 
— | te i(A,t — Ey E) — f:(A, t, 0) ldt 
Ei 
since by assumption etf;>S; and f(A, t — 
fi (A at, 0) 


E; E> 


level of education E; when A and ô; ar 
given. This function is the average raie o 
return from education at occupation 7. Th 
marginal and average rates of return ari 
related in the familiar way. That is, th: 
average rate of return is decreasing if th: 
average rate exceeds the marginal rate anc 
increasing if the average rate is below th: 
marginal rate.® 

The conditions (7) and (8) are necessary 
and sufficient for local maximum. An ad 
ditional necessary condition for globa 
maximum is that the average rate of returt 
must be above the rate of interest, other 
wise the individual would be better of 
with no education at all. 

We may use an occupation which is oper 
to any college graduate as a standard o 
comparison. Let Vo(A,0,7,50) be the presen’ 
value of lifetime earnings in this occupa 
tion; then the profits from occupation - 
would be 


(10) IR(A, Y, ô:) = VifA, E*(A rt; 5), f, 5:) 
i VA, 0, Y, 5o) 


and the average rate of return from occu 
pation 7, or alternatively of education o 
type z, would be that level of r at whict 
Ir,=0. 

The choice of occupation is determiner 
from the maximization of II; over all pos 
sible ż. 

We thus have two basic hypotheses: 1. 
the wage function hypothesis; and 2) thi 





ðP: 
nef" Eye mtt fi — e 8S, |dt — f, Eie troi) 
0 


[f(A, t — Es, E) — f(A, 4, Olat 
Thus ðP;/ðy < —E:P 4, Ei, y, 6:). 


dy OP; / OP; OP; 
a ny 
aE 3E Oy gi( r Y 33) 


since P;=0, 0P;/dy <0. If y= p then g;=0. If y>p the: 
g:<O (recall that g’<0) and (dy/dE;) <0, and vic 
versa if y <p. As noted by Lutz and Lutz, “The relation 
ship between the marginal and average rate of retur: 
is not... exactly similar to that between margina 
and average revenue (or marginal and average costs) 


(p. 20). 


WEISS: GRADUATE EDUCATION 837 


maximization of the present value of life- 
time earnings hypothesis. Implicitly we 
assume perfect foresight and perfect cap- 
ital markets. There are two sets of testable 
implications: one set follows from the “‘in- 
dividual experiment” while the other set 
is a result of a “market experiment.” 

On the individual level, we have the fol- 
lowing implications: Investment in school- 
ing will be concentrated at an early age. 
The degree of occupational mobility among 
broadly classified fields will be small. All 
individuals will attain the same marginal 
rate of return from education. A higher 
rate of interest will discourage investment 
in schooling. Individuals who are equally 
able will invest the same amount of time 
in education and choose the same occupa- 
tion. The occupation which is considered 
best for such an “ability class” may vary 
with the interest rate. An able individual 
may choose to invest less than a less able 
one in education® but irrespective of his 
choice he will always enjoy higher lifetime 
earnings. (He can always make the same 
choice and earn more.) 

At the market level, the following im- 
plications hold: In a state of long-run 
equilibrium, an individual of given ability 
will be indifferent among all alternative 
programs. He will have the same lifetime 
earnings in all occupations, provided that 
he is choosing the optimal amount of edu- 
cation for each occupation. The average 

3 From the first-order condition g;(A, Es, r, 5:) =0 we 
obtain 

dEi tgif OB: 


dA ðA OF; 


From the second-order condition ôðg;:/3F;<0. Thus 
the sign of dE*;/dA is equal to the sign of dg;/g4. 








Be: = eE; 3S: — e trbE; əf: 
ðA 0A aA 
T of; af; 
edt (= — A) dt 
+ E; OFA ðH;ðA 


All the first- and second-order derivatives are likely 
to be positive, so that the sign of ðg:/ðA is undeter- 
mined. See also Weiss (1971b). 


rates of return from all occupations will be 
equal, but the average rate of return from 
education within each occupation may dif- 
fer. If a state of disequilibrium exists and 
some ability class finds a certain occupa- 
tion more profitable than others, a flow of 
new entrants will push down the earnings 
of all workers in this occupation. The costs 
of acquiring the corresponding type of edu- 
cation will increase. Eventually, equilib- 
rium will be restored. Adjustment, how- 
ever, may be very slow. Individuals who 
are already in the labor force are not likely 
to adjust, in a state of disequilibrium, since 
the accumulation of experience, which is 
to a large extent occupation specific, im- 
poses considerable costs. The burden of 
adjustment is almost exclusively on new 
entrants. 
Il. 


The highly simplified model which is 
presented in the first part of the paper may 
be used for the analysis of the observed 
choices of graduate students in the natural 
and social sciences. 

My main source of data is a random 
sample of 5686 scientists from the 242,800 
who reported to the National Register of 
Scientific and Technical Personnel in 
1966.9 The scientists in the sample were 
classified into eight fields: chemistry, 
physics, earth science, mathematics, biol- 
ogy, agriculture, psychology, and the 
social sciences (economics, sociology and 
statistics). Following the practice used in 
the National Register, the scientist’s field 
or occupation is the one in which he reports 
to be the most competent on the basis of 
his total educational and work experience. 


The Observed Lifetime Pattern 
of the Typical Scientist 
Let us start with some observations on 
the timing of the investment in education 


1 For further information on this source, see ““Amer- 
ican Science Manpower,” the 1964 report, pp. 1-3, and 
the 1966 report, pp. 3-6. 
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TABLE 1—Coumutative DISTRIBUTION OF SCIENTISTS 
By AGE at WHICH DEGREE IS OBTAINED. 











Uncertainty and imperfections in the 
capital market are the likely causes of the 
observed delay in the investment in educa- 


Agr = a aa tion. The scientist may delay his schooling 
21 12.1 it 0.2 in order to ascertain the market situatior 
= I o t : . and his own abilities and preferences. Hi 
24 68.9 28.4 5.6 may be unable to borrow on account o: 
25 76.4 40.6 12.9 his future earnings and be thus forced t 
as oan 2 > a delay his education. Finally, the observec 
28 89.8 66.1 44.8 delay may be, in part, due to exogenou: 
29 92.6 72.5 54.1 events, such as World War II which pre 
A a a vented some scientists from following 
32 96.3 84.5 74.8 their original plans. 

33 96.9 87.1 79.9 Let us note, however, that the post 
r a an en ponement of education is relatively short 
36-45 99.7 97.8 97.9 very few scientists acquire their schooling 





and the degree of occupational specializa- 
tion. 

In Table 1 we present the cumulative 
distribution of scientists by age of ob- 
tained degree. If it is assumed that the 
average scientist who acquires his educa- 
tion continuously will obtain his B.A. 
degree at the age of 23, his M.A. degree 
at the age of 25 and his Ph.D. before he 
turns 30, it then seems that about 40 per- 
cent of the scientists with B.A. degrees, 
60 percent of those holding M.A. degrees, 
and 30 percent of those with Ph.D. degrees 
delayed their investment in education. 
(Apparently, for shorter investment such 
as the M.A. program, more scientists can 
afford a delay.) 


at a mature age and about 90 percen: 
complete their education before the age o: 
35; 

In Tables 2 and 3 we present for eact 
field the occupational distribution of sci 
entists (Ph.D.’s in Table 3) who acquirec 
their education in that field. As indicatec 
by the dominance of the diagonal elements 
there is a strong tendency of scientists t 
remain in the field in which they hav: 
acquired their education. As one woul 
expect, the rate of interoccupational mo 
bility decreases with the level of education 
In other words, higher levels of educatior 
tend to be more specific. 

We may conclude that the working lif 
pattern of the typical scientist is char 
acterized by an early investment in edu 
cation and occupational stability. Thi 


TABLE 2—OccurpaTIONAL DISTRIBUTION BY FIELD oF StupDY—ALL SCIENTISTS 











Occupation 
Earth Social 
Degree Chem Physics Sciences Math. Bio. Agr. Psychology Sciences Others 
Chemistry 0.77 0.04 0.01 0.00 0.05 0.04 0.00 0.03 0.06 
Physics 0.02 0.82 0.04 0.05 0.01 0.00 0.00 0.00 0.07 
Earth Sciences 0.01 0.01 0.93 0.01 0.00 0.00 0.00 0.00 0.03 
Mathematics 0.01 0.02 0.03 0.80 0.00 0.00 0.00 0.06 0.08 
Biology 0.03 0.00 0.01 0.01 0.85 0.05 0.01 0.00 0.04 
Agriculture 0.01 0.00 0.01 0.00 0.11 0.85 0.00 0.02 0.01 
Psychology 0.00 0.00 0.00 0.01 0.01 0.00 0.95 0.02 0.01 
Social Sciences 0.03 0.00 0.01 0.10 0.01 0.00 0.02 0.72 0.10 
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TABLE 3—OccuUPATIONAL DISTRIBUTION BY FIELD oF Stupy—Pu.D. HOLDERS 
Occupation 
Earth Social 

Degree Chem. Physics Sciences Math. Bio Agr. Psychology Sciences Others 
Chemistry 0.80 0.05 0.01 0.00 0.07 0.02 0.00 0.01 0.04 
Physics 0.0L 0.91 0.02 0.02 0.02 0.00 0.00 0.00 0.02 
Earth Sciences 0.01 0.02 0.94 0.00 0.00 0.00 0.00 0.01 0.02 
Mathematics 0.00 0.02 0.01 0.88 0.00 0.00 0.00 0.05 0.05 
Biology 0.02 0.00 0.00 0.00 0.92 0.03 0.00 0.00 0.02 
Agriculture 0.01 0.00 0.00 0.00 0.14 0.82 0.00 0.03 0.03 
Psychology 0.00 0.00 0.00 0.01 0.01 0.00 0.94 0.03 0.02 
Social Sciences 0.00 0.00 0.00 0.04 0.00 0.00 0.04 0.85 0.08 





high degree of occupational stability en- 
ables us to derive estimates of the earning 
streams which are associated with alter- 
native lifetime plans mainly from cross- 
section data. We may suppose that a 
person who is just about to make his 
choice forms his expectations on the basis 
of the currently observed earnings of 
older individuals, and that he modifies 
them according to his estimate of the 
general time-trend in the earnings at each 
occupation. 


The Estimated Wage Function and the 
Rates of Return from Education 


We now turn to the empirical estimates 
of the marginal and average rates of return 
for investment in higher education in the 
several scientific fields. The basic com- 
ponents which are necessary for the con- 
struction of these estimates are: 1) the 
expected lifetime earning streams asso- 
ciated with different levels of education, 
2) the direct costs and income which ac- 
crue during the schooling period, 3) the 
amount of time needed to acquire each 
level of education. We shall consider each 
of these components in turn. 

1) In each of the eight scientific fields, 
a wage function of the following form is 
estimated: 


aoit Ati 28 


(11) Yi = ĉi Hpi Asi exp (Esszs -+ m) 
į 


where y; is gross annual income and t is 
the individual’s age. The number of years 
since the individual completed his educa- 
tion is H, and it serves as a measure of 
general work experience; H, is profes- 
sional experience specific to his occupa- 
tion; Z is a vector of dummy variables for 
the following characteristics: 


1) level of education (Ph.D., M.A., 
B.A.); 

2) type of “mployment (private in- 
dustry, government, educational in- 
stitution) ; 

3) type of work activity (research, 
management, teaching, production 
and sales,consulting) ; 

4) location of work (northeast, north- 
central, south, west); 

5) employment status (fully or partially 


employed, full-time or part-time 
student); 

6) sex; 

7) citizenship and place of birth (U.S. 
or other). 


The variable u is an error term which 
describes the effect of variables such as 
ability, which affect earning, but which 
are not included in the data. 

The estimate is based on observations 
in a single cross section, and may be inter- 
preted as the wage structure which is 
expected under siatic conditions. We shall 
later superimpose on each wage function 


840 


THE AMERICAN ECONOMIC REVIEW 


TABLE 4—-REGRESSION COEFFICIENTS AND PARTIAL CORRELATION COEFFICIENTS OF THE WAGE FUNCTION 








Regression Coefficients 


Partial Correlations 








No. of Mul- 
Scien- tiple 
Region Citizen- Type Type tists Corre 
of ship& Em- of of with lation 
Years Age& Em- Place ploy- Em- work Pos- (cor- 
Since Expe- Expe- ploy- of Educa- ment ploy- Ac- itive recteċ 
Field Age Degree rience rience ment Birth Sex tion Status ment tivity Income R3 
Chemistry .0028* .058  .107 .280 .010* .002* .019 .161 .069 .038 .247 1100 .624 
Physics .0014* .144 .056 .277  .004* .005* .062 .190 .187 .083 .106 555 .702 
Earth 
Sciences .0007* .080 .189 .071 = .001* .008* .O015* .025  .176 .029 .139 540 .662 
Math- 
ematics —.0009* .084 .158 .277 «.007* .000* .068 .170 .216 .075 .136 500  .688 
Biology  —.0016* .109 .118 .241 .006* .005* .053 .133 .056 .059 = .076 727 .553 
Agri- 
culture  .0005*— .Q09* .212 .259 =.000* .009* .007* .118 .046 .041 .042 296 .406 
Psychol- 
ogy —.0019* .034* .140 .127 .002* = .000* .058* .107 .312 .049 .070 420 .591 
Social t 
Sciences — .0028* .068 .192 .256 .006* = .017* .006* .099 .131 .043 .056* 367 .558 
All Fields —.0009* .080 .139 .232 .003 .001* .026 .136 .119 .067 .070 5075 569 


* Insignificant at significance level .01. 


the estimated rate of growth in earnings. 
The particular functional form (11) was 
adopted for pragmatic reasons. It is linear 
in the logs, and can be estimated by sim- 
ple least square methods. Yet it allows 
both for decreasing marginal productiv- 
ities, and for the single peaked earning 
profile which is usually assumed. 

In Table 4 we present, for each field, 
the regression coefficients of the three con- 
tinuous variables (t, H,, H.) and the co- 
efficients of partial correlation for the 
other seven characteristics. Age, general 
work experience, and specific occupational 
experience are, of course, closely corre- 
lated, and one can hardly expect to obtain 
significant estimates for their coefficients. 
Nevertheless, a consistent pattern may 
be noted. The effect of age, as such, on the 
individual’s earning power is insignificant, 
while both types of experience have a 
significant effect. The relatively small 
decay rates indicate that the peak in the 
earning power of the typical scientist is 
attained very late, if at all. Comparing 


the regression coefficients of general anc 
specific experience, we note that specifi 
experience seems to be more productive 
Both types of experience exhibit decreas 
ing marginal productivities. 

Taken together, age and experience arı 
the most “important” explanatory vari 
ables. The level of education and thi 
type of employment and work activity 
are also of major importance in explaining 
the earning power of the typical scientist 
On the other hand, factors such as sex 
place of birth, citizenship, and locatior 
of work turn out to be insignflicant. 

As these results indicate, the variable: 
which were emphasized in the wag 
hypothesis and the theoretical analysi: 
which followed it are, in fact, empirically 
relevant. It should be pointed out, how 


We use the partial correlations as measures o 
importance. The partial correlation with respect to ; 
set of explanatory variables is the increase in the re 
gression sum of squares due to their inclusion, divide 
by the residual sum of squares before they were intro 
duced. See A. Goldberger, pp. 176-78 and 197-200. 
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TABLE 5—REGRESSION COEFFICIENTS OF THE MODIFIED WAGE FUNCTION 











. Multiple 
Years in Level of Level of Corre- 
the Educa- Educa- Full- Part- lation 
Constant Labor tionis tionis Time Time (cor- 
Field Term Force M.A. Ph.D. Student Student rected R3 
Chemistry 4,293 0.172 0.156 0.377 —0.186 —0.022* .610 
Physics 4.211 0.197 0.092 0.431 —0.282 0.031* .700 
Earth Sciences 4.182 0.223 0.090 0.284 —0.244 —0.043* .599 
Mathematics 4.384 0.171 0.108 0.438 —0.100* —0.021* .666 
Biology 4.130 0.182 0.088 0.400 —0.354 —0.016* .541 
Agriculture 4,152 0.168 0.176 0.392 —0.257* —0.065* .353 
Psychology 4.398 0,103 0.055* 0.347 —0.317 —0.053* .574 
Social Sciences 4.400 0.172 0.041* 0.377 —0.270 —0.249 .524 
All Fields 4.260 0.174 0.139 0.404. —0.249 —0.018* .552 





* Insignificant at significance level .05. 


ever, that a considerable portion of the 
variations in scientists’ gross income re- 
mains unexplained. This residual would 
probably be lower if the data contained 
some operational measure of ability.” 

The wage function (11) may be used to 
predict the earning power of scientists 
with different types of career pattern. 
Our purpose, however, is to predict the 
earning power of scientists who follow a 
“straight” career, that is, they invest in 
education first and then work at one occu- 
pation for the rest of their lives. In this 
case, H,=H,=H,andt=t.+£+H, where 
to is the age of entry into graduate school. 
With these a priori restrictions, we derive 
the wage function (12), which is a modified 
version of equation (11).¥ 


(12) yi = He exp > BuZa + m) 
j 


Similar models applied to cross section data at- 
tained a similar quality of fit. N. Arnold Tolles used 
precisely the same statistical model and almost identi- 
cal data (The 1964 Register) in his analysis of the 
earnings of economists. He reports R? of about .55. 
Giora Hanoch uses a linear model, and the 1960-census 
of population data, in the analvsis of the earnings of all 
individuals with positive earnings. He reports R? of .345. 
A linear model applied to our sample yields a similar 
R2, 342. 

8 Strictly speaking, a term e%;¥;, should be also 
included in (12). Since the ag are all very small, I 
dropped this term from the wage function in order to 
simplify the estimation. 


Other things equal, the earning power of 
the individual at each point of time in his 
life is determined uniquely by the level of 
his experience (measured as the number of 
years since his highest degree was ob- 
tained). As seen from the multiple cor- 
relations (see the last column of Table 5), 
the fit of the modified wage function is 
almost as good as the original fit. This re- 
flects the fact that the deleted variables, 
age and experience, are closely correlated 
with the remaining variable years since 
degree. In other words, the restriction of 
straight career pattern is satisfied by most 
scientists in the sample. 

The resulting regression coefficients, 
which serve as a basis for the estimation of 
the rate of return from schooling, are pre- 
sented in Table 5. The exponent of the 
constant term in the first column of 
Table 5 is an estimate of the geometric 
mean of the gross starting salary of non- 
students with B.A. degrees. (All other 


‘characteristics are at their mean value.) 


If the distribution of earnings is lognormal, 
then this geometric mean is also the 
median. 

The regression coefficients in column 2 


“The lognormal distribution fits quite well to the 
income distributions of the scientists in the sample. 
See Weiss (1968, ch. 4). 
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of Table 5 are estimates of the elasticity 
of wage with respect to experience in each 
field. They combine the effects of all types 
of experience, as well as age. We note that 
these elasticities are all positive and smaller 
than one. This implies that the earnings 
increase with experience (age), but at a 
decreasing rate. 

The regression coefficients for M.A. and 
Ph.D. degrees in Table 5 measure the net 
proportional contributions of acquiring 
these degrees to the geometric mean of 
earnings at each level of experience (or 
the median, if earnings are lognormally 
distributed). The Ph.D. degree yields a 
significant increase in earning power in 
all fields. The contribution of the M.A. 
degree may be quite small, and in two 
fields—psychology and social sciences— 
we cannot reject the hypothesis that it is, 
in fact, zero. In any case, the net contri- 
bution of education, holding other things 
constant, far exceeds the gross contribu- 
tion. For instance, the médian income in 
1966, all fields, was $13,200 for Ph.D., 
$10,700 for M.A. and $11,000 for B.A. The 
proportional gross contribution of the 
Ph.D. is approximately 20 percent in con- 
trast to about 40 percent when other things 
are held constant. For the M.A., the 
numbers are —3 percent and 14 percent, 
respectively. 

One should not ignore the possibility 
that these estimates of the net contribu- 
tion of education are statistically biased. 
The omission of variables such as ability 
which may be positively correlated with 
the level of education may cause an over- 
estimation of the net contribution of edu- 
cation. Furthermore, there is the problem 
of simultaneity: the level of education is 
an endogenous controlled variable. Con- 
sequently the simple least square esti- 
mates of the wage function will in general 
be biased. It is interesting to note, how- 
ever, that under the particular multiplica- 
tive form which we adopted for the wage 


kd 


function there will be no bias. This follows 
from the convenient property of separabil- 
ity possessed by the wage function (12). 
The rates of return, and thus the optimal 
levels of education, for each field are in- 
dependent of the level at which we hold 
other things constant. It is built into 
the model, for instance, that males and 
females, western or eastern, able or less 
able individuals, all enjoy the same rate 
of return. (Their lifetime earnings would, 
of course, differ.) 

The type of employment and work 
activity are also controlled endogenous 
variables, and the maximizing individual 
would choose, for each level of education, 
that type of employment and work ac- 
tivity which maximizes earnings. If, as a 
result of additional education, the type 
of employment and work activity which is 
most profitable changes, then holding these 
variables constant would produce ar 
underestimation of the effect of educatior 
on earnings. In order to determine the 
effect of education on the profitability o 
the various types of employment and work 
activity, the wage function for “all fields’ 
was reestimated separately for each of the 
three education groups (B.A., M.A. 
Ph.D.). It turns out that only one type o: 
employment (private industry) and ont 
type of work activity (management) arı 
the most profitable for all levels of edu 
cation. It follows that no bias is caused by 
the inclusion of the type of employmen’ 
and work activity as explanatory variables 

6 Let 

byt ag ai BE) +H, 
e f(A, Hi, ED =e Hie 
as in (12) where 
0 if the level of education is B.A. 
BE) = {fıs if the level of education is M.A. 
Bo if the level of education is Ph.D. 


Suppose, aswe shall later assume, thatS;= K,es'f; wher 
K;<1 is a proportionality factor. Then substitutin 
into the first-order condition (4), we see that a; and 

cancel out and thus do not pose any restriction on E,*. 


quite the contrary—their exclusion would 
result in a severe underestimation of the 
monetary contribution of education (as 
well as a considerable reduction in the 
quality of fit). For various reasons, the 
relatively highly educated scientists are 
more attracted towards the academic type 
of employment and the teaching work 
activity where salaries are 20 percent to 30 
percent lower than in private industry. 
Consequently, a failure to hold constant 
the type of employment and work activ- 
ity results in many cases in negative esti- 
mates of the net pecuniary contribution 
of education. 

2) It was difficult to obtain reliable 
data on students’ earnings by field. For 
lack of better data, we had to estimate 
these earnings from our own sample. Not 
all graduate students are included in the 
National Register, and the criteria for 
inclusion differ from field to field. The re- 
sulting estimates which are presented in 
Table 6 should be read with these quali- 
fications in mind. It is assumed that in 
each field the students’ net earnings are 
proportional to the scientist’s earning 
capacity out of school.” As seen, the ratio 
of student to nonstudent earnings varies 
from about 39 percent in chemistry up to 
64 percent in mathematics. In some fields, 
mathematics in particular, the resulting 
estimates of students’ earnings (see Table 
6) seem to be inflated, but overall, they 


16 See Weiss (1968, ch. 4). 
” The proportionality factor k; (see column 3 of 
Table 6) is derived from the formula 


ki = ylei + 22,0819, 


where xi and «2 (columns 1 and 2 of Table 6) are the 
proportions of full-time and part-time students with 
positive income from all students (including those with- 
out income). The regression coefficient 1s, and Bi, (see 
columns 5 and 6 in Table 5) measure the net propor- 
tional decrease in the earning power during the school- 
ing period. These coefficients seem to be suspiciously 
small (in physics, for instance, part-time students earn 
more than fully employed scientists) but it should be 
remembered that they refer only to students who re- 
ported positive income. 


WEISS: GRADUATE EDUCATION 843 


compare favorably with other sources. 
A 1965 survey, for instance, reports aver- 
age annual income of graduate students 
of about $5,900, and academic expendi- 
tures of approximately $850.1 

3) The data on the amounts of time 
which are required for the M.A. and Ph.D. 
degrees in the various fields were obtained 
from the National Academy of Sciences 
Survey of Earned Doctorates.!* It is easier 
to obtain precise data on the total time 
interval between the acquisitions of the 
various degrees, but a considerable bias 
results from the fact that many of the 
students do not acquire education con- 
tinuously. Therefore, the Survey of Earned 
Doctorates also provides estimates of the 
“registered time,” i.e., years of school 
attendance from the entry to graduate 
school to the acquisition of the degree.” 

The average registered time spans from 
B.A. to M.A. and from M.A. to Ph.D. as 
reported by scientists who received their 
degrees in the years 1964-66 are presented 
in Table 7. When compared with the 


18 See “Academic and Financial Status of Graduate 
Students, Spring 1965.” The average income was cal- 
culated from Table 1 in this study, as a weighted aver- 
age of the earnings of full-time students, $4685, and 
part-time students, $6745. The percentage of full-time 
students in the sample is 44 percent. The average of 
the bracket ‘10,000 and more’ was put at 12,000. These 
income figures include income of spouse which ac- 
counted for 17 percent of the full-time students’ and 
5 percent of the part-time students’ income. The aver- 
age academic expenses were claculated from Table 8, in 
the same study. The average for the income bracket 
1700 and more’ was put at 2000. The academic expenses 
for full-time students was $903 in the social and be- 
havioral sciences, and $835 in the natural sciences. 

19For a description of this source see: “Doctorate 
Recipients from U.S. Universities 1958-1966,” the 
preface and pp. 64-80. 

2 Estimates of registered time requirements are 
available only for Ph.D.’s. To obtain an estimate of the 
registered time needed to acquire an M.A. degree, we 
assumed the following equality: 


Registered time B.A. — M.A. 

Registered time B.A. — Ph.D. 
> Total time B.A. — M.A. 
~ Total time B.A. — Ph.D. 
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TABLE 6—ESTIMATES OF Gross ANNUAL INCOME OF GRADUATE STUDENTS 








Proportion of Students 


Annual Gross Income of Students 





with Positive Income (in dollars) 
Ratio of 

Full- Part- Student to 

Time Time Nonstudent First Second Third Fourth Fifth 
Field Students Students Earnings Year Year> Year> Year> Year> 
Chemistry .077 331 388 2838 3737 4007 4210 4374 
Physics -150 283 -405 2731 3432 3718 3934 4111 
Earth Sciences .317 .383 .615 4030 5146 5633 6006 6313 
Mathematics .186 477 635 5093 6388 6847 7192 7472 
Biology 177 .380 _ -496 3084 3821 4113 4334 4514 
Agriculture .067 600 -608 3903 5229 5597 5875 6099 
Psychology .180 .538 .64i 5213 5916 6168 6353 6501 
Social Sciences .296 .444 .572 4660 5469 5865 6162 6403 
All Fields .151 .375 .486 3442 4462 4788 5034 5233 





a Level of education is B.A. 
b Level of education is M.A. 


norm, i.e., the prescribed time span of 
full-time study, in most graduate schools, 
these figures seem surprisingly high. This 
is due to the practice of the Survey of 
Earned Doctorates not to distinguish 
between part-time and full-time registered 
students. Clearly, the amount of time 
spent in work directly involved in securing 
the degree will be closer to the norm. As 
seen in Table 7 there is only a small vari- 
ation in the time requirements of the 
different fields. It is also interesting to 
note that, over time, these requirements 
remain remarkably stable.” 

Having thus completed the estimation 
of lifetime earnings, student earning, and 
schooling periods, we are now in a position 
to construct the estimates of the rates of 
return from graduate education. 

In Table 8 (columns 1 and 2) we present 
the estimates of the marginal and average 
rates of return for education in the several 
scientific fields.” We also present estimates 


2 See “Doctorate Production in United States Uni- 
versities 1920-1962,” pp. 40-43, and also “Doctorate 
Recipients from United States Universities 1958-1966,” 
Table 14. 

2 The marginal rates of return are calculated from 
the first-order condition (4’) when f; is specified in (12). 
The marginal productivity of education is estimated by 
dividing the difference in earnings at two successive 





for two special cases: in the first (columns 
3 and 4), it is assumed that net earnings 





levels of education by the difference in their time re- 
quirements. Thus p, the marginal rate of return at the 
Ph.D. level of education in each field, is given by 





REg T'aefz 
ad ET 
ofr — eft v ya 
+ (Spe) a 
Eo— Fy Ja +J) 


where k is the proportion of students’ earnings fron 
nonstudent earnings (Table 6, col. 3); Æı is the 
number of years required for the M.A. degree (Table 7 
col. 1); #2 is the number of years required for the Ph.D 
degree (Table 7, col. 2}; æ is the elasticity of wage wit] 
respect to experience (Table 5, col. 2); 6, is the ne’ 
contribution of the M.A. degree (Table 5, col. 3); 82 is 
the net contribution of the Ph.D. degree (Table 5 
co]. 4); T” is equal to 45, the assumed maximal numbe: 
of years for participation in the labor force, minus thi 
rounded value of Es. The marginal rate of return a: 
the M.A. level of education is obtained from (4%) sub 
stituting E2 by Eu, Zi by 0, B2 by Bi, and £, by 0. The 
average rate of return is obtained from the zero profit: 
condition when profits are defined as in (9), f; is speci 
fied as in (12). The average rate of return at the Ph.D 
level in each field is then given by 








g% pie 1 

kef: 

Ja (1 : y 10 zaiona (1 TAP) 
eo 

0 AE UF 


where M is the integer part of £2. The average rate o 
return for the M.A. is obtained from (9) substitutin 
Es by Es 82 by Bu and 8: by 0. 
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TABLE 7--LENGTH OF SCHOOLING PERIOD 











(Registered Time) 
(1) (2) 
Field B.A—M.A. B.A—Ph.D. 

Chemistry 1.7 5.2 
Physics 1.9 6.1 
Earth Sciences 1.7 5.4 
Mathematics 1.7 5.4 
Biology 1.8 5.9 
Agriculture 1.6 5.5 
Psychology 2.0 6.3 
Social Sciences 1.7 5.9 
All Fields 1.8 5.7 





Source: National Academy of Sciences. 


during the schooling period are zero and 
in the second (columns 5 and 6), it is as- 
sumed that all students complete their 
education in the “normal,” i.e., prescribed, 
time of one year for the M.A. and 2.5 
additional years for the Ph.D.” The main 
purpose of these additional calculations 
is to illustrate the considerable sensitivity 
of the results to alternative specification 
of the cost structure. This is particularly 
important, since the precision and reli- 
ability of the cost data is far from perfect. 
Each of these estimates should be inter- 
preted as the rates of return on investment 
in education, which are expected under 
static conditions by an individual whe is 
typical (representative) to a given field, 
with the average level of ability of the 
scientists in that field. 

Let us examine first the rates of return 


for education, ignoring students’ earnings, ` 
> D) 


and assuming static expectations. These 
rates of return are fairly low and for the 
M.A. program in the social sciences they 
even become negative. The estimate of an 
average rate of return for the Ph.D. 
program of 6.67 percent corresponds 
closely to the findings of Hanoch who 

3B. gerelson, pp. 156-76, estimates that in the 
physical sciences 3.5 is the median “... number of 
years in full-time equivalent spent in work directly 


involved in securing the degree (including work on the 
dissertation).” 


utilized the 1960 census, and ignoring 
student earnings, estimated the average 
rate of return from “higher education” 
at 7 percent. 

To ignore students’ earnings completely 
is, in the case of graduate students, unwar- 
ranted, especially since the schooling 
period used in our calculations reflects 
the considerable proportion of part-time 
students.” The inclusion of students’ earn- 
ings approximately doubles the rates of 
return. The average rate of return from 
the Ph.D. program in all fields is in this 
case about 12 percent. This estimate is 
closer to that reported by Gary Becker 
for college graduates. The reduction of the 
length of schooling period to normal time 
has roughly the same effects on the rates 
of return as the inclusion of students’ earn- 
ings. Also, for a wide range of interest 
rates lifetime earnings are roughly equal, 
whether school is completed in the pre- 
scribed time (full-time study) or in aver- 
age time (with part-time work). It seems 
that there is little incentive for the aver- 
age student to accelerate his schooling 
up to normal time. 

So far we have ignored the expectation 
of growth in earnings with the passage 
of time. The rates of growth in median 
earnings during the period 1957-68 (given 
in the last column of Table 8), may serve 
as a rough estimate of these expectations. 
If the form of the earnings distributions 
remains stable, and if the same rates of 
growth are expected to continue in the 
future, all the rates of return in each field 
should be increased by the corresponding 
rate of growth.” The nominal average 

z% Among the students enrolled for master’s and higher 
degrees in the fall of 1965, about 65 percent of the first 
year students, 38 percent of the intermediate students, 
and 41 percent of the terminal students were part-time 
students. See “Enrollment for Master’s and Higher 
Degrees, Fall 1965.” 

3 It is implicitly assumed that in each field the ex- 
pected rate of growth in earnings is uniform for all age 


groups and for all levels of education. In fact, median 
earnings of Ph.D.’s grew faster than those of B.A.’s 


. {over} 
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TABLE 8—MArGINAL AND AVERAGE RATES OF RETURN 














Registered Time Normal Time a ee 
Registered Time No Student Earnings No Student Earnings Growth 
Marginal Average Marginal Average Marginal Average ene 

Field Degree (t) @) (3) (9 © (6) 1957-685 

Chemistry M.A, 11.34 13.27 8.11 9.29 14.39 16.88 4.1 
Ph.D. 7.24 11.04 4.50 6.97 7.38 11.17 

Physics M.A. 5.37 5.80 3.23 3.66 8.45 9.38 4.7 
Ph.D. 8.93 10.38 5.93 6.67 11.30 12.98 

Earth M.A. 1.11 8.16 3.81 4.08 8.23 9.12 4.5 

Sciences Ph.D. 8.13 10.05 3.10 4.31 6.28 7.92 

Mathematics M.A. 10.66 11.95 5.18 5.72 10.03 11.25 5.0 
Ph.D. 13.69 18.47 6.94 8.05 11.04 13.22 

Biology M.A. 6.31 6.73 3.35 3.66 8.05 8.91 ` 5.9 
Ph.D. 9.59 11.37 5.55 6.29 10.48 11.94 

Agriculture M.A. 17.44 22.41 8.94 11.45 16.10 19.22 4.7 
Ph.D. 8.70 17.04 3.46 6.70 7.20 11.68 

Psychology M.A. 4.36 5.18 .25 0.52 4,48 4:86 6.1 
Ph.D, 10.99 12.43 85 4.78 9.84 10.19 

Social M.A. 1.69 0.36 —0.76 —2.66 2.46 2.71 5.9v 

Sciences Ph.D. 11.02 11.66 .90 5.70 11.24 11.17 

All Fields M.A. 10.59 12.16 63 7.54 12.89 14.86 4.7 

Ph.D. 8.70 12.33 .83 6.67 8.94 12.08 








2 Source: “American Science Manpower,” 1956-58, 1964, and 1968. 


b This figure is for the period 1964-1968. 


rate of return from the Ph.D. program 
would be, in this case, approximately 17 
percent. 

Let us now consider the differences in 
the average rates of return to education 
across fields. When students’ earnings and 
the duration of the schooling period is the 
same in all fields (columns 6 and 5 of 
Table 8), we find that the rates of return 
from the Ph.D. program are fairly uni- 
form (around 12 percent). The main 





between 1957 and 1968. (The annual average rates of 
growth in “all fields” are 5.2 and 4.1, respectively.) 
The correction for growth suggested in the text is there- 
fore likely to be biased downwards. We made no cor- 
rection for general price increase; the resulting rates of 
return should therefore be interpreted as nominal rates 
(comparable to the nominal rate of interest). 


exception is the field of earth sciences 
where the rate of return is distinctly lower 
(about 8 percent). On the other hand, 
there is considerable variation in the 
rates of return from the M.A. program. 
These vary from 2.7 percent in the social 
sciences to 19.2 percent in agriculture. 
Naturally, when the variation in students’ 
earnings and the schooling period is intro- 
duced (columns 1 and 2 of Table 8), there 
is an increase in the variation in the rates 
of return. In this case the Ph.D. program 
offers the highest rates of return (about 
18 percent) in mathematics and agricul- 
ture. 

The expected decreasing marginal rates 
of return to education are found in only 
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two fields—chemistry, agriculture—and 
in “all fields.” In physics, earth sciences, 
mathematics, biology, psychology, and 
social sciences, there is increasing marginal 
productivity of education, in the sense 
that the marginal return to the Ph.D. ex- 
ceeds that to the M.A.% These findings 
may reflect the statistical bias in our 
estimates of the net contributions of the 
Ph.D. and M.A. degrees, and of the time 
required to obtain them. It is possible, 
for instance, that holders of a M.A. de- 
gree are on the average of lower ability 
than those with B.A. or Ph.D. degrees. 
Nevertheless, one cannot reject the pos- 
sibility that the marginal productivity 
of education is, in fact, increasing. This 
contrasts with our finding that the mar- 
ginal productivity of experience is de- 
creasing.” 

There may be a certain threshold effect. 
That is, employers who rely on formal 
education as a screening method to predict 
ability and success on the job may con- 
sider the difference between M.A. and B.A. 
too small to be significant. 


The Optimal Amount of Education 


Given the market rate of interest, one 
can utilize the marginal and average rates 
of return to estimate the optimal amount of 
education for each field. In the fields 
where the marginal rate of return is de- 
creasing, and is below the average rate of 


2 Under our assumptions, the marginal productivity 
of education is increasing whenever (ef?— ef!) /(E2— E1) 
> (e®l—1)/E:. It follows that for the marginal produc- 
tivity to increase, it is sufficient that (@:—61)/61> (Ez 
— E,)/E,. Reexamining the data in Tables 5 and 7, it 
is immediately seen that this condition is satisfied in all 
the fields where increasing marginal and average rates 
of return are found. 

” Several other studies also report increasing return 
at the graduate level of education, e.g., W. Lee Hansen 
(1963). For an international comparison of the pattern 
of the rates of return from education see Hansen (1979). 
The most striking finding, however, is that by Orley 
Ashenfelter and Joseph Mooney who found the con- 
tribution of M.A. to be very small even when ability 
is held constant. 


return, the optimal amount of education is 
given by the condition of equality be- 
tween the marginal rate of return and the 
rate of interest. (We assume that, in the 
relevant range, the marginal rates of 
return curves are straight lines.) In the 
fields where the marginal rates of return 
are increasing, there will be a corner solu- 
tion at the B.A. or the Ph.D. level of 
education, depending on whether the rate 
of interest is above or below the average 
rate of return at the Ph.D. level of educa- 
tion.?8 

In Table 9 we present for several rates 
of interest, in the presumably appropriate 
range (5 to 15 percent), the optimal level of 
education E*, and the present value of 
lifetime earnings associated with it. The 
figures which are not in parentheses corre- 
spond to static expectations, while those in 
parentheses take into account the expected 
rates of growth in earnings. 

At a rate of interest of 10 percent, the 
optimal level of education in most fields 
is at its highest feasible level (the Ph.D. 
degree); at a rate of 12.5 percent it is 
optimal in most fields not to invest in 
graduate education at all. This knife- 
edge property is, of course, the conse- 
quence of increasing returns to education. 
The same phenomena exist when growth is 
expected, except that the critical rate of 
interest would be between 15 and 17.5 per- 
cent. 

There is a considerable variation in the 
lifetime earnings which can be enjoyed 
in the different fields, when education is 
carried to its optimal level. Mathematics 
and the social sciences are the most profit- 
able (under static expectations), while 
biology and agriculture are the least 
profitable occupations. The ranking of the 

28 The Ph.D. is not necessarily the upper bound on 
the amount of schooling. In the natural sciences post- 
doctoral programs are available and common. Their 
existence may indirectly reflect the increasing returns 


to education. Unfortunately, there is no information in 
the National Register on postdoctoral schooling. 
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TABLE 9—THE OPTIMAL AMOUNT OF EDUCATION AND PRESENT VALUE OF LIFETIME EARNINGS 
r=0.05 7r=0.075 r=0.10 7=0.125 r=0.15 
Field Ee V(E)* E* V(E} E* V(E)* E* V(E)* E* V(é)* 
Chemistry 5.2 $231,350 5.0 $149,857 2.8 $105,995 0.7 $ 83,032 0 $ 65,221 
(5.2) (565,296) (5.2) (318,296) (5.2) (196,338) (4.2) (131,204) (2.1) ( 95,944) 
Physics 6.1 228,430 6.1 146,004 6.1 100,056 0 77,258 0 62,826 
(6.1) (669,668) (6.1) (362,691) (6.1) (215,591) (6.1) (139,057) (6.1) ( 96,007) 
Earth §.4 221,388 5.4 144,610 5.4 101,627 0 78,951 0 63,964 
Sciences (5.4) (600,510) (5.4) (331,509) (5.4) (201,973) (5.4) (134,041) (0.0) ( 96,180) 
Mathematics 5.4 277,030 5.4 182,335 5.4 128,873 5.4 96,359 5.4 75,272 
(5.4) (840,972) (5.4) (459,144) (5.4) (277,030) (5.4) (182,335) (5.4) (128,873) 
Biology 5.9 202,553 §.9 131,441 5.9 91,470 0 69,212 0 56,405 
(5.9) (799,918) (5.9) (418,362) (5.9) (241,425) (5.9) (152,236) (5.9) (103,480) 
Agriculture 5.5 207,745 5.5 137,754 5.0 98 , 441 3.9 74,127 2.7 59,439 
(5.5) (571,276) (5.5) (319,722) (5.5) (196,925) (5.5) (131,783) (4.9) ( 94,279) 
Psychology 6.3 215,683 6.3 143,911 6.3 102,973 0 77,939 0 64,231 
(6.3) (852,709) (6.3) (450,894) (6.3) (264,584) (6.3) (170,317) (6.3) (118,410) 
Social 5.9 256,659 5.9 167,824 5.9 117,714 0 88,941 0 72,586 
Sciences (5.9) (999,106) (5.9) (525,306) (5.9) (305,124) (5.9) (193,833) (5.9) (132,791) 
All Fields 5.7 229,214 5.7 149,561 2.7 103,257 0 77,619 0 63,328 
(5.7) (647,292) (5.7) (357,460) (5.7) (216,867) (5.7) (142,795) (2.2) ( 99,140) 


Note: E* is the optimal number of years of education. 


V(E)* is the present value of lifetime income which is associated with the optimal level of education (ir 


dollars). 


The numbers in parentheses are corrected for differences in the expected rate of growth in earnings. 


different fields is essentially independent 
of the rate of interest, even in the range of 
10-12.5 percent where the amount of 
education is sensitive to changes in the 
rate of interest. 

Given the rate of interest, the introduc- 
tion of expectations of growth in earnings 
affects both the amount of education and 
the ranking of the different occupations. 
Psychology and biology improve their 
ranking, while chemistry becomes less 
attractive. The figures in Table 9 clearly 
illustrate the importance of the growth 
factor. Earth sciences and psychology, for 
instance, are almost equivalent under 
static conditions (r=0.10) but differ 
by more than 30 percent when lifetime 
earnings are adjusted for growth. 


The ranking of the different fields is not 
independent of our (tentative) estimates 
of students’ earnings. When students’ 
earnings are excluded, physics becomes 
somewhat more attractive and chemistry 
and psychology less so. 


II. 


That monetary motives guide occupa- 
tional and educational choices is a funda- 
mental hypothesis in the theory of human 
capital. For the purpose of empirical ap- 
plication this “monetary” hypothesis 
must be modified in two ways. First is the 
ceteris paribus clause: nonpecuniary ad- 
vantages or disadvantages must be held 
constant. Second, the hypothesis can be 
related only to the observed behavior of 


hd 
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groups or equivalently “representative” 
individuals. Even this rather humble 
hypothesis is by no means self-evident. 
Contrary to many economic problems 
which occur repeatedly during the indi- 
vidual’s life, the choice of occupation is 
essentially unique and irreversible. The 
individual is typically uncertain of his 
preferences and abilities. He must rely on 
the experience and judgment of others. 
Frequently he is tempted to defer his 
decision and avoid the responsibility of 
conscious choice completely. l 

It is against this background that we 
raise the question whether the actual oc- 
cupational and educational choices of 
scientists can be “explained” in terms of 
our estimates of the rates of return and 
lifetime earnings in different occupations. 


The Observed Choices of 
New Entrants 


We start with some observations on the 
occupational and educational choices of 
new entrants. New entrants are defined 
as scientists with less than five years ex- 
perience. Their occupational choices are 
indicated by their rate of entry into the 
different fields. (The rate of entry is in 
each field, the proportion of scientists 
who are new entrants.) The educational 
choices of new entrants are reflected in 
their distribution by the level of the 
highest degree achieved. In Table 10 we 
present the rate of entry and the propor- 
tion of new entrants who possess the 
Ph.D. degree in each field, for the years 
1964, 1966, and 1968. It is assumed that 
the 1966 pattern of rates of return and 
earnings differentials had been sufficiently 
stable to affect the choices which are re- 
vealed in these years. 

In a state of equilibrium with fixed 
occupational distribution, all occupations 
would be equally attractive and grow at 
the same rate. The rates of entry would be 
equal across fields. As seen in Table 10 


TABLE 10—RATES OF ENTRY AND THE PROPORTIONS 
oF New ENTRANTS wiru Pu.D., 


(In Percent) 











New Entrants 
Rates of Entry With Ph.D. 
Field 1964 1966 1968 1964 1966 1968 





Chemistry 19.9 22.8 18.6 30.2 29.8 28.0 
Physics 29.1 32.4 24.8 23.2 26.1 35.4 
Earth Sciences 16.2 17.6 16.3 17.6 17.3 17.9 
Mathematics 20.1 20.4 18.2 21.7 22.3 30.3 
Biology 17.4 16.6 18.0 49.4 57.0 54.0 
Agriculture 17.2 13.6 16.5 14.5 15.5 11.6 
Psychology 16.0 15.8 16.5 53.0 57.2 52.3 
Social Sciences 14.4 15.4 19.3 36.9 37.9 30.0 
All Fields 19.3 20.6 18.7 31.1 32.8 32.4 





Source: “American Science Manpower,” 1964, 1966, 
1968. 


there is a tendency between 1964 and 
1968 towards an equalization of the rates 
of entry in the different fields. Neverthe- 
less, there are several marked changes in 
the distribution of scientists among fields. 
The question is whether the gaining fields 
are those which offer higher lifetime earn- 
ings. 

The lowest rate of entry is observed in 
agriculture which is also among the least 
profitable occupations (see Table 9). But 
low rate of entry is also observed in the 
social sciences which is among the most 
profitable fields. Similarly, physics, where 
the highest rate of entry is observed, 
offers below average lifetime earnings. In 
these last two fields, however, there is a 
possibility of lagged response indicated 
by the tendency of the rates of entry to 
decrease in physics and to increase in the 
social sciences. 

The absence of positive correlation be- 
tween rates of entry and (estimated) life- 
time earnings is, of course, not necessarily 
inconsistent with the monetary hypoth- 
esis. First, there is an identification prob- 
lem: the proportion of new entrants is 
fairly high and may in turn affect the ob- 
served pattern of earnings differentials. 
Then there is the eternal difficulty of hold- 
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TABIE 11—MEASURES OF ACADEMIC ABILITY 











Average Score 








in G.R.E. Apti- 
Percentage of tude Exami- 
Students with Grade nations? 
Point Average* 
Quanti- 
Field A,A— B,B+ B—,C Verbal tative 
Chemistry 551 640 
Physics 22 40 38 589 695 
Earth Sciences 537 599 
Mathematics 25 43 33 559 668 
Biology 18 41 41 521 535 


Agriculture 18 44 38 421 505 
Psychology 17 45 37 565 529 
Social Sciences 19 40 41 540 538 
All Fields 17° 41° 42° 543 613 


a “The Academic and Financial Status of Graduate 
Students, Spring 1965.” 

b Harvey and Marco, Table 1. 

e Includes Humanities. 


ing “other things” constant. In particular, 
there are two factors to be taken into 
account—differences in ability and educa- 
tional background, and nonpecuniary ad- 
vantages. ; 

It is very difficult to obtain or even 
define measures of the typical scientist’s 
ability. Nevertheless, one can utilize the 
available measures of academic aptitude 
and performance as an approximation. 
Among scientists, in particular, these nar- 
rowly defined measures are likely to be 
correlated with the more general concept 
of ability which is relevant to the deter- 
mination of the scientist’s earning power. 

In Table 11 we present the average 
grade of students who took the graduate 
record examination in 1963-64, by major 
undergraduate field of study. We also 
present the undergraduate grade point 
average of students who enrolled in 1965, 
by graduate field of study. As seen in the 
table, physics and mathematics draw 
the most able students while the less 
capable students concentrate in agricul- 
ture, biology, and the social sciences. 
Taking into account the differences in 


ability, it seems that the estimate of life- 
time earnings in physics is biased upwards 
while the estimate of lifetime earnings 
in the social sciences is based downwards. 
This makes the high rate of entry into 
physics and the low rate of entry into 
social sciences somewhat puzzling from 
the pecuniary point of view.”® 

The estimates of the marginal rates of 
return functions in different fields at the 
same point of time could provide a test 
of the “monetary” hypothesis which is 
independent of the unknown rate of inter- 
est. If the marginal rates of return are 
decreasing, and there is no upper bound on 
the amount of investment, then the 
marginal rates evaluated at the chosen 
levels of education at each field would be 
approximately equal. (We may assume 
that the average individual in each field 
faces the same rate of interest.) The level 
at which these rates are equated would 
be an estimate of the interest rate 
“which is relevant to investment in human 
capital.” Since, in most fields, the margi- 
nal rates of return are increasing and cor- 
ner solutions are attained, such a test is 
impossible. Instead we consider the rela- 
tion between the proportion of new en- 
trants who have chosen the Ph.D. level 
of education and the average rate of 
return from the Ph.D. program. Presum- 
ably, the more profitable it is to acquire 
a Ph.D. degree, the higher will be the pro- 
portion of new entrants possessing it. 

As seen in Table 10, the proportion of 
new entrants possessing a Ph.D. degree 


22 Of course, physics may be more “interesting,” 
“relevant,” etc. There is no simple way to account for 
nonpecuniary advantages in a cross section analysis. 
Over time, one may hope that changes in tastes and 
nonmonetary factors are small relative to, or uncor- 
related with, the changes in the monetary variables. 
An analysis of the trends in the labor market for sci- 
entists is contained in a detailed study by R. Freeman. 
Referring to the National Register data, he reports 
“A rough positive relationship (across-fields) between 
the rate of growth of salaries and the number of Ph.D.’s 
conferred during post war years” (ch 4). 
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is high in psychology and biology and 
low in agriculture and earth sciences. The 
rate of return to education is indeed low 
in earth sciences, but in agriculture it is 
quite high, especially when we include 
students’ earnings. (Note, however, that 
total earnings in agriculture are relatively 
low (Table 9).) The rates of return to edu- 
cation (adjusted for growth) in biology and 
psychology are only slightly above aver- 
age (see Table 8). It should be noted, 
however, that different eligibility criteria 
are exercised by the different professional 
associations. Thus the high proportion of 
Ph.D.’s in psychology and biology may 
reflect the relatively more demanding 
requirements of the corresponding asso- 
ciations.®° It is perhaps more meaningful, 
therefore, to examine the changes in the 
investment in schooling which occurred 
between 1964 and 1968. An interesting 
phenomenon is the sharp increase in the 
proportion of Ph.D.’s in physics and 
mathematics. It is possible that the in- 
creased investment in graduate education 
which is noted in mathematics was moti- 
vated by the relatively high rates of return 
in that field. 

This concludes our attempt to produce 
evidence which would bear upon the role 
of monetary motives in educational and 
occupational choices. This study was 
confined to a single cross section. It is 
hoped that pooling of the several cross 
sections of the National Register will 
yield stronger and more conclusive tests of 
the monetary hypothesis. First, such 
pooling may enable us to determine the 
stability (over time) of the wage function 
and to examine the changes which oc- 
curred in the rates of return to education. 
Second, it would permit the introduction 
of lags and adaptive expectations. Par- 
ticularly useful would be the longitudinal 
file which is now available. This will per- 


See “American Science Manpower 1966,” pp. 
203-04, 


mit the follow-up of actual earning profiles 
over a period of almost fifteen years. 
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Hospital Cost Inflation: 
A Study of Nonprofit Price Dynamics 


By Martin S. FELDSTEIN* 


The empirical analysis of economic be- 
havior has long remained the study of 
households and profit-making firms.’ The 
growing importance of nonprofit enter- 
prises, both as producers of goods and 
services and as objects of government 
policy, now compels us to extend our 
traditional area of analysis. The current 
paper presents an empirically estimable 
model of the nonprofit hospital industry 
and uses it to analyze the problem of 
hospital cost inflation. 

The rapid rise of hospital costs has be- 
come a major problem of public policy. 
In 1970 hospital services cost the nation 
more than $20 billion. In the three years 
from mid-1967 to mid-1970, the cost per 
patient-day rose some 42 percent. Al- 
though this represents a significant ac- 
celeration, costs have been rising very 
rapidly for a much longer period: a day of 
hospital care cost five times as much in 


* Professor of economics, Harvard University. I am 
grateful to Bernard Friedman for assistance with this 
research. The study was financed by a grant from the 
National Center for Health Services Research and 
Development, U.S. Department of Health, Education, 
and Welfare. I have benefited from comments by a ref- 
eree and by participants in seminars at Harvard and 
Yale universities, 

1 Quantitative research cn the public sector has 
generally ignored the study of behavior and focused on 
establishing technical relations (cost and production 
functions), searching for em>irical regularities in local 
government expenditure, and evaluating alternative 
programs (cost-benefit analyses and mathematical pro- 
gramming models). Some recent attempts to model 
optimizing behavior by local governments are a sig- 
nificant exception (see E. Gramlich, J. Henderson, 
R. Inman). 

2? This hospital industry model is part of a more 
general model of the health care sector that is currently 
being developed; for an early discussion of this project, 
see Feldstein (1968). 
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1970 as it did in 1950. Although the na- 
ture and causes of this severe inflation 
are little understood, it has induced strong 
pressure for government action: national 
health insurance, expanded grants for 
hospital construction and modernization, 
manpower training programs, incentive 
reimbursement payments to encourage 
managerial efficiency, etc. Unfortunately, 
without a better understanding of the 
mechanism of hospital cost inflation it is 
not possible to anticipate the impact of 
such policies. 

Most discussions of hospital cost in- 
flation have focused on how inflation has 
occurred (e.g., more staff, higher wages, 
more equipment, etc.) rather than why 
it has. In contrast, the model developed 
in the present paper emphasizes the basic 
causes of hospital cost inflation through 
time and of hospital cost variation among 
different areas. The analysis suggests that, 
despite the nonprofit nature of the hos- 
pital industry, hospital cost inflation can 

3 See, for example, Report to the President on Medical 
Care Prices. Most empirical analyses of hospital costs 


have examined why costs differ among individual 
hospitals at a particular time rather than why the 


general level of costs has been rising through time. Ina .- 


somewhat different type of study Judith Lave and 
Lester Lave identified variables that are associated with 
hospitals whose costs have recently increased faster than 
the average: teaching hospitals, hospitals in rural areas, 
and hospitals that had below average costs in the be- 
ginning of their period of estimation. David Salkever’s 
related study found significant relations between cost 
increases and the number of interns, the local service in- 
dustry wage rate, and the proportion of patients with 
insurance. My forthcoming study provides a general 
survey of why hospital costs have been rising but does 
not present a formal model or econometric estimates. 
For other discussions of the economics of hospitals, see 
Herbert Klarman (1964, 1965, 1969), Joseph Newhouse, 
M. W. Reder, Burton Weisbrod. 
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be explained by a model of dynamic price 
adjustment to excess demand. Rapidly 
increasing wages and the expansion of 
hospital employment can be viewed pri- 
marily as the results rather than the funda- 
mental causes of this inflation. 

Section I presents the formal twelve 
equation model of the behavior of the 
hospital industry. The demand and price 
adjustment equations defined in this model 
are then specified in greater detail and 
estimated in Sections II, IIT, and IV using 
a pooled cross section of time-series for 
individual states for 1958 through 1967. 
Section V discusses some of the implica- 
tions of these estimates and the direction 
of future research. 


I. A Model of the Economic 
Behavior of Hospitals 


This section presents an explicit dy- 
namic model of the use, cost, and expan- 
sion of hospital inpatient services. It is 
convenient to describe the model by divid- 
ing the twelve equations into four groups: 
demand relations, price adjustment, com- 
ponents of cost, and expansion of capacity. 

Demand Relations. The rate of hospital 
admissions (ADM) and the mean duration 
of stay per admission (MS) together con- 
stitute the per capita demand for hospital 
inpatient services. The same variables are 
likely to affect both ADM and MS: price, 
income, the availability of hospital facili- 
ties and alternative sources of care, the 
demographic composition of the popula- 
tion, and general attitudes about hospital 
care.* The rationale for each of these vari- 
ables and the methods of empirical imple- 
mentation will be discussed in the next 
section. For the purpose of the general 


4 It will be assumed in the current analysis that the 
patients’ perception of the quality of care is indepen- 
dent of the actual services provided by individual in- 
stitutions. Under reasonable assumptions, this will not 
change the qualitative conclusions of the analysis. 


theoretical model, it is sufficient to con- 
sider the role of the price variable. 

Hospital care is often described as a 
necessity and considered to be very insen- 
sitive to price. However, the substantial 
variation among areas in the rates of hos- 
pitalization and in mean durations of stay 
for different diagnoses and procedures 
shows that most treatment cannot be 
regarded as a technically determined ne- 
cessity (see Feldstein (1967) and National 
Center for Health Statistics (1970)). 
Although admission to a hospital for some 
diagnoses may be completely price inelas- 
tic, admission for other conditions and the 
mean stays for most case types are likely 
to be more price elastic. 

The relevant price variable for studying 
demand is the cost to the patient net of 
insurance reimbursements® and relative to 
the price of other consumer goods and ser- 
vices. The problem of measuring this net 
relative price by a single variable will be 
discussed in the next section. For now, the 
gross price of a day of hospital care (P) 
will be specified explicitly while variables 
measuring the effect of insurance and of 
other consumer prices will be included im- 
plicitly among the other explanatory vari- 
ables of the demand equations. 

Denoting this set of explanatory vari- 
ables by the vector X,+, the admission and 
mean stay equations are: 


(1) ADM, = ADM (Pn X) 
(2) MS, = MS(P, Xt) 


The total hospital bed-days demanded 
(BDD) is defined by the identity 


Price Adjustment. The supply of patient- 
days can change only very slowly. An in- 


5 The extent of hospital insurance is treated as pre- 
determined in the current model. A more complete 
analysis currently in progress will examine the feed- 
back from higher hospital prices to the increased use of 
insurance. 
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crease in a hospital’s number of beds re- 
quires a relatively large “lumpy” invest- 
ment. Such expansion of supply is also 
hampered by the nonprofit status of hos- 
pitals and their limited access to normal 
capital markets.® Although the percentage 
occupancy of available beds can be varied, 
hospitals generally have a desired occu- 
pancy rate that reflects both the need for 
excess capacity to deal with emergencies 
and the relation between the occupancy 
rate, unit costs, and the quality of service; 
this desired occupancy rate (R) will be 
treated as exogenous in the current analy- 
sis. Equation (4) defines the effective or 
desired bed-days supplied (BDS) in the 
short run as the product of the number of 
beds (BEDS), the desired occupancy rate 
(R) and the number of days per year. 


(4) BDS, = 365- R: BEDS; 


Given X, and BEDS:, equations (1) 
through (4) together imply an equilibrat- 
ing price (P,) at which there is no excess 
demand 


ADM (P, X) MS(P, Xt) 


(5) i 
= 365- R- BEDS, 


Hospitals respond to an increase in the 
equilibrating price by adjusting their ac- 
tual price upwards. Unlike ordinary busi- 
ness firms, hospitals do not raise prices in 
order to increase proñts. Nor is there op- 
portunity in the market for hospital ser- 
vices for patients to offer higher prices 
when there is excess demand. The mecha- 
nism that causes hospital prices to rise 
when the equilibrium price rises is quite 
different. 


£ Investment in hospital beds is discussed more fully 
below. E 

7 If X, includes lagged values of ADM and MS, re- 
fiecting habit persistence in the demand for hospital 
services, P, could alternatively be defined as the price 
that implies no long-run excess demand if only ADM 
and MS changed. However, defining P; as equilibrating 
current demand and supply seems more consistent with 
the adjustment mechanism described below. 


Every hospital’s administration is under 
constant pressure to make changes that 
will raise costs per patient day. The medi- 
cal staff of the hospital wants more equip- 
ment, laboratory services, and professional 
staff with which to provide more sophisti- 
cated care to the hospital’s patients. Pa- 
tient comfort and satisfaction can be 
increased by enlarging the nursing staff. 
Other groups in the hospital bureaucracy 
—from the social work department to the 
dieticians—also want to increase the scope 
and quality of their services. There are in 
addition always demands for higher wage 
rates for current personnel. These pres- 
sures for higher cost per patient day are 
contained by the hospital’s need to cover 
costs with revenues.’ If costs are to in- 
crease, the hospital’s price must rise as 
well; with a constant demand function, 
this would cause the occupancy of hospital 
beds to fall below the desired level. How- 
ever, when the equilibrating price (P) 
rises, both the price and the unit costs can 
be increased. In short, an increase in de- 
mand permits the hospital to yield to the 
internal pressure for higher price methods 
of care without reducing the percentage 
occupancy of beds. Prices rise toward the 
clearing price with a lag that reflects the 
hospital’s uncertainty about P, and its 
desire to moderate the speed of price in- 
creases. This price response can be approx- 
imated by the simple adjustment model:° 


8 Philanthropic contributions and income from en- 
dowment may permit small operating deficits for some 
institutions while others try to earn small surpluses to 
be accumulated for future investment. The amounts in- 
volved are small enough to be neglected in the current 
analysis. Local government hospitals may, of course, 
incur much larger deficits and the analysis would have 
to be modified to describe their behavior specifically. In 
general, however, local governments will prevent their 
public hospitals from spending more per patient day 
than the cost in comparable voluntary hospitals in the 
same area. 

? In the empirical estimation, a logarithmic propor- 
tional adjustment model is used. Note that equation (5) 
is the usual simplification of employing a partial 
equilibrium adjustment in the context of a general] 
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(6) Pi — Pea = MP. — Pea) 


The Components of Cost. Most discus- 
sions of hospital inflation stress the impact 
of the increasing cost of hospital inputs: 
more personnel, higher wages, more spend- 
ing for equipment and supplies, etc. The ` 
analysis of equations (1) through (6) 
shows that, if the number of hospital beds 
is constant, rising hospital prices can be 
explained without reference to the course 
of input prices and quantities.1° It is now 
time to consider explicitly the relation 
between the hospital price and the compo- 
nents of hospital cost. 

Equation (7) is the basic budget con- 
straint of the hospital: 


(7) P= CG — D; 


where C; is the average cost per patient- 
day and D, is the deficit (or surplus) per 
patient-day. The deficit permitted by in- 
come from endowment and philanthropic 
donations is generally both small and 
exogenous. 

The average cost per patient day can be 
defined in terms of the number of employ- 
ees per patient day (N;), the average wage 
rate (w), an index of the quantity of ma- 
terials and supplies (Jį) and their price 
(wt), and the interest and other fixed costs 
associated with previously acquired capital 
stock (kı). The unit cost identity is: 


(8) Cy = New, t+ Jims + ki 


I shall assume for now that hospitals 





equilibrium model. A more general adjustment as- 
sumption would relate.the change in P to the dis- 
equilibrium in the stock of beds as well. 

10 In fact, input prices can have an indirect effect 
on the price of hospital care through their effect on the 
number of hospital beds. This is considered below in the 
discussion of investment in hospital capacity. 

4 Even if the “deficit” is actually a desired surplus 
for future investment, I shall assume that it is exog- 
enous. Although this could easily be modified by re- 
lating the desired surplus to the planned investment in 
beds, the link is probably too tenuous to be empirically 
important. Paul Ginsburg’s study of hospital invest- 
ment supports this view. 


THE AMERICAN ECONOMIC REVIEW 


treat w, and m, as exogenous and that they 
are in fact exogenous to the hospital in- 
dustry as a whole.” Since equations (1) 
through (5) determine C, while wi, ma, and 
k, are predetermined, the hospital must 
choose the mix of labor and nonlabor in- 
puts subject to the unit cost identity of 
equation (8). The actual process of bureau- 
cratic choice is no doubt very complex. It 
can perhaps be summarized most effi- 
ciently by defining a variable that mea- 
sures the “Quality of care as perceived by 
the Hospital bureaucracy” (QH) and as- 
suming that N, and J, are chosen to maxi- 
mize QH, subject to the cost constraint of 
equation (8) and the prevailing production 
function! 


(9) . QOH, = (Ne Jo) 


The first-order conditions for such a con- 
strained optimum can be solved (if the 
usual conditions defined by the implicit 
function theorem are satisfied) for N, 
and J t 4 


(10a) Nz = N (Ce, we, me, ki) 
and 
(10b) J, = J (Co, we, Te ke) 


Expansion of Capacity. Equations (1) 


12 The empirical studies of this part of the model will 
also consider a variety of more complex assumptions. It 
would be relatively easy to modify the analysis to allow 
some hospital wages to be endogenous to the hospital 
industry although exogenous to each individual hos- 
pital. The implications of assuming that individual 
hospitals have monopsony power will also be inves- 
tigated. For a more general discussion of hospital wage 
determination, including some aspects of the role of 
market imperfections and “philanthropic wage policy,” 
see Feldstein (1971b, section 5). 

13 Since N, and J, are in intensive form (per patient- 
day), this analysis implicitly excludes the possibility of 
economies of scale. 

4 Equations (10a) and (10b) are alternatives since, 
when one optimal input level is defined, the other is 
given by the constraint of equation (8). Although it 
need not concern us here that a hospital may be unable 
to reach the optimal levels of N, and J, within a single 
period, empirical estimates of this part of the model 
would have to make allowance for this. 


through (10) provide the description of 
how hospital use, price, and costs behave in 
the relatively short run. If the availability 
of hospital beds were exogenous, the model 
would be complete. However, in the long 
run hospitals do affect the supply of beds 
by their investment behavior. Although 
the total capital budget of a hospital is 
generally constrained by the availability 
of government grants and private pkilan- 
thropy, the institution has substantial 
scope for choosing between investment in 
more beds and other capital expenditures 
(new equipment, etc.) 

What determines how much a hospital 
invests in expanding the number of keds? 
Equations (1) through (10) define the 
trade off that hospitals face between the 
number of beds (BEDS) and the quality 
of care as perceived by the hospital (OH). 
Ceteris paribus an increase in BEDS must 
decrease QH: an increased supply of bed 
days lowers the equilibrating price (P) and 
therefore the actual price and the sustain- 
able cost per patient day. The lower cost 
per patient day in turn restricts per day 
expenditure on labor and nonlabor inputs 
and therefore the hospital’s perceived qual- 
ity of care. The hospital administration 
must therefore choose between more pa- 
tient-days and a more sophisticated ser- 
vice. 

Figure 1 shows the basic relations of 
equations (1) through (10) and the implied 
quantity-quality trade off. The first 
quadrant shows the ceteris paribus relation 
between the hospital’s price (P) and the 
number of bed-days demanded (BDD). 
The labeling of the horizontal axis implies 


15 Ginsburg’s study showed that one aspect of the 
very imperfect capital market faced by nonprofit 
hospitals is that the ability to borrow increases with the 
amount of funds obtained through philanthropy and 
government grants. He also showed the important ex- 
tent to which investment in beds and other capital 
spending are directly competitive. 

16 The figure represents a static model; i.e., it im- 
plicitly assumes that P adjusts to P immediately. 
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FIGURE 1 


the equality of BDD and bed-days sup- 
plied (BDS). The linear relation between 
price and cost per patient-day, shown in 
quadrant II, corresponds to a hospital with 
an outside income that permits a small 
perpetual deficit. Quadrant ITI summa- 
rizes equations (8), (9), and (10), showing 
the relation between the cost per patient- 
day and the maximum attainable level of 
quality as perceived by the hospital. These 
three quadrants define the opportunity 
locus between the number of bed-days of 
care and quality of care that is drawn in 
quadrant IV. To emphasize the derived 
nature of the Q-B curve, the construction 
of two of its points are explicitly shown. 

The simplest assumption about the hos- 
pital’s preferences is that they can be rep- 
resented by a utility function whose argu- 
ments are the number of patient bed-days 
(BDS) and the quality of care as perceived 
by the hospital: U = U(BDS, QH). Figure 
2 combines the implied indifference curves 
with the opportunity locus shown in quad- 
rant IV of Figure 1.18 The point BDS* indi- 
cates the number of bed-days desired by 
the hospital and, given the constant pro- 


‘A similar utility function has previously been in- 
corporated into formal models by Feldstein (1967), 
R. Evans, and Newhouse. 

18 Although it is difficult to state the necessary con- 
ditions on equations (1)-(10) that would assure that the 
Q-B locus is quasi-concave from below, it is clear from 
the substance of the problem that an interior maximum 
must prevail. 
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portionality relation of equation (4), im- 
plies a desired stock of beds, BEDS*. More 
formally, BEDS* is defined as the stock 
of beds that maximizes the utility function 
subject to the constraints of equations (1) 
through (10) 2° 


(11) BEDS* = BY(X, Wt, Tt, Rt, D,) 


Equation (11) and Figure 2 indicate 
the indirect way that the cost of hospital 
inputs (w, and m) can affect price. A rise 
in input prices will, ceteris paribus, lower 
the value of QH at each level of beds: the 
price determined by that number of beds 
will purchase fewer inputs and therefore 
yield a lower perceived quality. The QB 
curve of Figure 2 rotates downward in a 
counterclockwise direction. This is equiva- 
lent to changing the relative “price” of 
providing more bed days of care in terms 
of the required reduction in QH. Like all 
uncompensated price changes, its effect 
is indeterminate. This leads to the sur- 
prising conclusion that a rise in input 
prices may actually lower the price of hos- 
pital care and induce hospitals to increase 
the number of bed-days of care provided, if 
the hospital’s demand for inputs has 
greater than unit elasticity.” 

The actual number of beds reflects a 
capital stock adjustment process toward 
BEDS* with the speed of adjustment de- 
pending on the availability of funds. Be- 
cause this subject lies beyond the scope 
of the current empirical study, a detailed 
discussion of the availability of funds and 


19 This analysis assumes that the desired number of 
beds is independent of the interest and amortization 
(“user cost”) per bed. Although this could easily be 
remedied by treating kų as endogenous in the long-run 
optimization problem, it would have very little effect 
since the correctly defined capital cost is a very small 
fraction of cost per patient day (less than 10 percent). 
The simplifying assumption stresses that the indirect 
effect on quality is the important determinant of the 
desired bed stock. 

2 In practice, of course, a reduction in QH is un- 
likely but the input price effect may imply that QH 
and the price of hospital care grow more slowly than 


they otherwise would. 
e. 


QH 





the way that they affect investment will 
not be presented here. It is sufficient to 
write: 


BEDS, = B(BEDS#, BEDS. 


(12) asa 
Availability of Funds) 


This completes the system of twelve 
equations that simultaneously determine 
the availability, use, price, and cost struc- 
ture of hospital inpatient care. Although, 
like all models, this one involves approxi- 
mations and simplifications, it is consistent 
with the general behavior of the hospital 
industry and provides a framework within 
which to make more specific tests and 
estimates. 

The demand and price adjustment parts 
of the model have now been estimated. The 
specification of the demand relations 
(equations (1) and (2)) and the problems 
of definition and measurement will be dis- 
cussed in the next section. Section III 
presents a variety of estimates of the de- 
mand relations while Section IV uses these 
parameters to estimate the price adjust- 
ment mechanism (equation (6)). 


Il. The Demand Relations: Specifi- 
cation and Definitions 


The variables that influence the demand 
for admissions and mean stay were noted 
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but not discussed in the previous section: 
price, income, the availability of hospital 
facilities and alternative sources of care, 
the demographic composition of the popu- 
lation, and general attitudes toward hos- 
pital care. Although the model of Section I 
described the behavior of individual pa- 
tients and hospitals, data limitations re- 
quire that the model be estimated for 
annual state aggregates. More specifically, 
the sample includes separate observations 
jor each state and year in the decade 
1958-67, a total of 470 observations. The 
precise definitions used for the empirical 
estimation must reflect not only the theo- 
retical relation but also the level of aggre- 
gation, the availability of data, and the 
desirability of limiting the number of 
separate parameters to be estimated in 
any equation. 

Price. The relative net price for each 
state and year was constructed using mea- 
sures of the average gross price, the impact 
of insurance and the general level of con- 
sumer prices. Each year the American 
Hospital Association publishes for every 
state the average cost per patient day in 
short-term general hospitals.” These cost 
figures include interest and depreciation 
but exclude capital expenditures. Using 
average cost per patient-day as a measure 
of gross price is equivalent to ignoring the 
relatively small interstate differences in 
the average rate of surplus or deficit.” 

The direct impact of insurance is to 
lower the net price paid by the patient at 
the time he decides how much care to con- 
sume. In practice, insurance does not 
merely pay a fixed proportion of hospital 
bills but some complex combination of 


2 The data is based on a survey of all hospitals and 
not a sample. The state average cost is a weighted 
average, weighting by the number of patient days in 
each hospital. 

2 The “average daily service charge” which is used 
as the hospital component of the consumer price index 
is both conceptually inferior (it omits all charges other 
than room and board, a large and growing part of the 
hospital bill) and not available for individual states. 


proportional payments, fixed indemnities 
and service benefits, subject to a variety of 
deductions, exclusions, and ceilings. How- 
ever, treating insurance as a proportional 
reduction in price emphasizes its primary 
effect and provides a useful approximation 
for assessing its overall impact on de- 
mand.” More specifically, the insurance 
variable (INS) is defined as the ratio 
of the average net price paid by con- 
sumers (NP) to the average gross price 
(cost) of hospitals (P).% Equivalently, it 
is the ratio of the aggregate net expendi- 
ture on short-term hospital services by 
consumers (CONS) to the aggregate total 
expenditure on short-term hospital services 
(TEX P) including net payments by con- 
sumers, insurance companies, and the 
government.” For state i and year t, 


23 It is sometimes asserted that the effect of insurance 
is to lower the price elasticity of demand. There is no 
reason to believe that this is generally true; it depends 
on both the nature of the insurance and the structure of 
patients’ preferences. If insurance paid 100 percent of 
hospital bills, patients would of course be completely 
insensitive to hospital price changes (a zero price 
elasticity). Other types of insurance may leave the 
price elasticity constant or even increase it. The ap- 
proximation that insurance pays a proportion of the 
hospital bill illustrates this. It is perfectly possible that 
such insurance has no effect on the elasticity of demand; 
if, in the absence of insurance, the demand function has 
constant elasticity, this elasticity will not be changed by 
proportional insurance. It is also easy to see how in- 
surance might actually increase the price elasticity of 
demand: at a very high price and in the absence of in- 
surance, only medically urgent care would be purchased 
with the result that a small rise or fall in price would 
have no effect on the quantity consumed while the in- 
troduction of proportional insurance that substantially 
lowers the net price induces patients to purchase many 
optional items with the result that they might be quite 
sensitive to net price changes. 

2 The inverse of this ratio was used as the definition 
of insurance in the previous study of physicians’ fees 
(Feldstein, 1970). 

% The proportion of short-term hospital expenditure 
paid (or reimbursed) by insurance companies and the 
government rose from 68 percent in 1958 to 82 percent 
in 1967. If the national average total cost per patient 
day had remained at its 1958 value of $28, the average 
net cost to be paid by patients would have fallen from 
$8.96 (32 percent of $28) to $5.04 (18 percent of $28) in 
1967. In fact, average total cost per patient day rose to 
$54, implying an 8.4 percent increase in net cost to 
$9.72. | 
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NPx CONS: 
(13) INSs = ——— = 
Pa TEX Pi 
An explicit expression for the ratio of NP 
to P, that will be needed below, is: 


N Pa 





INS« = 





it 
33 HUT nwa +H (1 iaa Hia)UN Ai 
HyUIn + 1 — HUN a 


(14) 





where H is the proportion of the popula- 
tion with hospital insurance, UT is the 
utilization rate of the insured and UN of 
the uninsured, uz is the proportion of their 
hospital bills that the insured pay them- 
selves, and ^s is the ratio of the price paid 
by the uninsured to the gross price. 
Although the expenditure data required 
to calculate INS is available for the nation 
as a whole for every year (see L. S. Reed; 
D. P. Rice and B. S. Cooper), the values 
for individual states had to be estimated 
for this study. Since the proportion of the 
population in each state and year who 
have hospital insurance is available (see 
Health Insurance Institute, 1968),® the 
required state values of TVS can be esti- 
mated by using equation (14) if the com- 
prehensiveness of the insurance (ma) is 
assumed to vary with time but not among 
the states in each year and if the relative 
price for the uninsured (A) and the relative 
utilization rates (UI/UN) are assumed 
constant. Data from a 1963 national sur- 
vey of 2367 households indicated that the 
average values of \ and UI/UN were 0.42 
and 1.2 (see R. Andersen and O. W. 
Anderson). The national values of m for 
each year were obtained from equation 
(14) by using the national values of H, 
and ZNS.. Although the resulting values 
of INS, are a very imperfect measure of 
2 For 1966 and 1967, the number of persons with 
Medicare were included among the insured with pro- 
rating for the number of months of coverage in 1966. 


For a more specific discussion of the impact of Medicare, 
see Feldstein (197 1a). 


the extent of hospital insurance, this use 
of partial information to represent the 
impact of insurance as changing the net 
price of care seems preferable to using only 
the percentage of the population with hos- 
pital insurance (Ha) and ignoring the 
national data on the changing compre- 
hensiveness of coverage (u). 

The composite relative net price vari- 
able, RN P x, is defined as the product of the 
insurance variable and the gross price 
divided by the national consumer price 
index: RNP a= INS aP x /CPI,. 

The introduction of Medicaid in 1966 
provided state government insurance to 
millions of low income families. By the 
end of 1966, twenty-five states had Medi- 
caid programs; eleven more joined in 1967. 
The benefits, which include hospital, 
physician, and nursing home care, differ 
substantially among the states. Since many 
of the Medicaid eligibles previously had 
access to free hospital care but not to 
physicians and nursing homes, the ex- 
pected net impact of Medicaid on hospital 
use by the poor is unclear. The states have 
not collected comparable data on the num- 
ber of eligibles or the extent of use. The 
effect of Medicaid will therefore only be 
represented by a dummy variable that in- 
dicates a state’s participation in Medicaid. 
More specifically, MCAIDa equals 1/12 
times the number of months that state i 
had a Medicaid program in year t. Because 
of this very crude measure, the estimated 
coefficient of the Medicaid variable should 
be regarded with great caution. 

Income. Real per capita disposable in- 
come (INC) can be assumed to enter both 
the admission and mean stay demand func- 
tions in the usual way.” It has been sug- 


7 The a priori argument that hospital care is a 
technical necessity and therefore completely income 
inelastic is wrong for the same reasons discussed in 


. relation to price elasticity in Section I. Although the 


results of a 1963-64 national survey of hospital use 
(see National Center for Health Statistics, (1966b)) 
showed no income elasticity of demand for admissions 
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gested that low income is likely to be asso- 
ciated with more disease, implying a nega- 
tive association between income and ad- 
missions; this will be considered when the 
actual estimates are presented. 
Availability. Although measures o the 
availability of hospital beds and of alterna- 
tives to hospital care may seem to be inap- 
propriate in demand equations, there are 
good reasons for including them in the list 
of possible variables. Consider the impact 
of hospital bed availability. The fact that 
the number of hospital beds per 1,000 
population differs substantially among 
areas without any sizable effect on the 
occupancy rate has led some observers to 
comment that the supply of beds “creates 
its own demand.’”® This important state- 
ment is unfortunately ambiguous. Does it 
merely imply that an increase in the num- 
ber of hospital beds will, all other things 
being equal, lead to an increase in the 
quantity demanded because it depresses 
the price of hospital care? Or does it imply 
that an increase in the number of hospital 
beds shifts the demand schedule? Such a 
“pure availability effect” could operate in 
several ways. A relative scarcity of hospital 
beds may increase the waiting time for ad- 
mission for elective procedures, encourag- 








or patient days, this evidence made no allowance for the 
association between income and other variables affect- 
ing hospital use. A similar 1962 national survey (Na- 
tional Center for Health Statistics (1966a)) showed that 
higher income families paid a higher price for hospital 
care, implying that if demand is price elastic it is also 
income elastic. For a further discussion of this survey 
data and somewhat different interpretation, see Feld- 
stein (1971b). 

28 M. Roemer and M. Shain were probably the first to 
point to this. For a review of this discussion, see 
Klarman (1965, 1969). Although the approximate 
equality of “effective supply” (about 80 percent of 
possible total bed days) and bed use could in principle 
reflect a response of bed supply to the pattern of de- 
mand, there is substantial evidence from national ex- 
perience in Britain (Feldstein, 1967) and local area 
changes in the United States (Roemer) to show that this 
is not so. See also the discussion of the relation between 
bed availability and utilization by Medicare patients in 
Feldstein (1971a). 


ing patients to obtain ambulatory care?’ 
or to do without treatment. Physicians 
may change their own criteria for deciding 
when a condition “requires” hospital care 
and how long a stay is “appropriate” for 
each type of care. This may be both a reac- 
tion (conscious or unconscious) to their 
perception of the shortage of hospital beds 
and a response to pressure from the hospi- 
tals themselves. By including both the 
price of hospital services and the per cap- 
ita supply of short-term beds (BEDS), it 
is possible to test for the presence of a pure 
availability effect and to assess its magni- 
tude. 

Since many medical conditions can be 
treated on either an inpatient or ambula- 
tory basis, a greater availability of physi- 
cians in the area may induce relatively 
more ambulatory care. If the usual market 
mechanism were operating, a greater avail- 
ability of physicians would tend to lower 
the price of physicians’ services and there- 
fore encourage a substitution of ambula- 
tory for hospital care. However, a previous 
study (Feldstein, 1971b) indicated that 
the market for physicians’ services does 
not behave as traditional theory suggests; 
there appears to be a persistent excess de- 
mand for physicians’ services and price 
does not seem to vary systematically with 
changes in excess demand. For this reason, 
the availability of physicians and not their 
price is the appropriate variable to include 
in the hospital demand equations. 

There is of course a different way in 
which local physician availability can af- 
fect hospital use: more physicians may not 
only encourage the substitution of ambu- 
latory for inhospital care but may also 
increase the total amount of care, including 
inhospital care. More specifically, surgeons 
and other hospital-oriented doctors may 
induce increased demand for hospital care 


2 The term “ambulatory” includes everything but 
inpatient care, i.e., care in outpatient departments, 
doctors’ offices, and patients’ homes. 
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while general practitioners reduce that 
demand. For this reason, both the doctor- 
population ratio (DOCS): and the propor- 
tion of all doctors who are general practi- 
tioners (GP) are included in the regres- 
sion.*° 

Population density (DENS) is another 
aspect of the availability of care. It is much 
easier to use ambulatory care in dense 
areas than in rural areas where patients 
live at substantial distances from hospitals 
and doctors. Increased density should 
therefore decrease the admission rate. Its 
effect on mean stay is unclear: patients 
can be discharged sooner in dense areas 
because ambulatory post-hospital care is 
more easily provided in dense areas but the 
lower admission rates may imply more seri- 
ous cases requiring longer stays.” 

Demographic Structure. The pattern of 
disease and the use of hospital services 
vary substantially by age and sex. Simple 
measures of the demographic structure 
like the proportion over sixty-five and the 
proportion of males are too gross and ig- 
nore important interactions. The approach 
used here is to adjust each admission rate 
(ADM) by dividing it by a demographic 
index based on national admission rates in 
sixteen age-sex-color classes? and the 
state’s demographic structure. The de- 
mographically adjusted admission rate is 
denoted ADMD a. A similar adjustment is 
applied to the mean stay variable using a 
demographic index based on national mean 
stays; the new variable is MSD i.” 

30 Since these ratios change extremely slowly, they 
were treated as a constant for each state. The data for 
1963 is derived from the American Medical Association. 

31 Density may also be related to different patterns of 
disease incidence and therefore different admission and 
mean stay rates. 

32 The variation by color is related less to disease in- 
cidence and more to attitude and discriminatory 
availability. 

33 More specifically, the sixteen national admission 
rates are based on a 1963-64 survey by the National 
Center for Health Statistics (1966b). The demographic 


index for each state is obtained by weighting that 
state’s age-sex-color composition in 1960 (U.S. Census, 


e 


Time. A time trend (TIME) was in- 
cluded in both demand equations to repre- 
sent technical progress and changing popu- 
lar attitudes about hospital care. The ac- 
tual improvements in medical science and 
the increasing general faith in scientific 
medicine should both contribute to in- 
creased admissions. The effect on mean 
stay is less certain; one form of technical 
progress has been the introduction of new 
methods of care that reduce the length of 
stay for many diagnoses. 

Lagged Dependent Variables. The nature 
of hospital use is such that individual pa- 
tients cannot develop any habitual be- 
havior with respect to admissions and 
mean stays. However, to the extent that 
patients’ behavior is influenced by com- 
munity norms or by their physicians, cus- 
tomary standards may retard adjustment 
to changes in the exogenous variables that 
influence demand. The inclusion of a 
lagged dependent variable in each equa- 
tion provides a proportional adjustment 
model for testing the importance of habit 
and estimating the speed with which de- 
mand responds to changes in its determi- 
nants. 


III. Estimates of the Demand Equations 


This section presents estimates of sev- 
eral variants of the admission and mean 
stay equations. These estimates serve 
three distinct purposes. First, they estab- 
lish the importance of the traditional role 
for price as a determinant of the demand 





of Population, 1960) by the relative national admission 
rates. Although the relative use rates reflect any as- 
sociations between demography and availability, price, 
etc., the sampling and reweighting procedures makes 
this unlikely to be a serious source of error. Although it 
would be desirable to allow each state’s demographic 
index to vary through time, the data is only available 
for census years. However, the effect of this added de- 
tail is unlikely to be substantial; for the nation as a 
whole, the demographic index changed less than one 
percent between 1950 and 1968. 

* For other estimates of aggregate hospital demand 
relations, see Feldstein (1968); G. Rosenthal. 
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for hospital care. Second, they examine the 
effect on demand of the availability of 
physicians and hospitals beds. Third, they 
provide parameter values for use in the 
next section to test and estimate the price 
adjustment mechanism. 

All of the equations are specified as 
linear in the logarithms of the variables 
(except TIME and the MCAID dummy). 
The equations are estimated by an instru- 
mental variable procedure that yields con- 
sistent parameter estimates.” Although a 
separate constant term for each state is 
not included, the lagged dependent vari- 
ables are treated as endogenous to obtain 
consistent estimates even if the distur- 
bances contain a systematic “‘state effect” 
or are otherwise serially correlated. 

Table 1 presents the basic demand equa- 
tions without measures of bed or physician 
availability and without lagged dependent 
variables. Equation (15) shows a substan- 
tial and significant price elasticity of de- 
mand for admissions, —0.63. The income 
elasticity is statistically significant though 
very small, 0.078." The positive indepen- 


3 More specifically, the set of instruments includes all 
the exogenous variables in the two demand equations 
plus a number of other exogenous variables that would 
appear in other equations if a complete model of the 
health care sector were being estimated. The method is 
thus similar in spirit to the technique suggested by 
F. Fisher, but without the formal ordering and test 
procedure, which would, in any case, be impossible 
since a full model of the health sector has not been 
specified. 

% Even if the sample disturbances differ syste- 
matically among the states, the omission of separate 
constant terms does not bias the regression coefficients 
if the “state effects” are of the transitory type studied 
by Marc Nerlove (see also P. Balestra and Nerlove) or, 
more generally, if they are uncorrelated with the ex- 
planatory variables. Although a lagged dependent 
variable would be correlated with the disturbance if 
there is such a state effect, instrumental variable 
estimates are consistent. Balestra and Nerlove and 
Nerlove show that including separate constant terms 
may yield inferior estimates. 

3 This very low value may reflect both the true in- 
come elasticity and a negative correlation between ill- 
ness and income. Higher income individuals may also 
consume higher quality and higher priced hospital 


dent growth rate (3 percent) and the nega- 
tive effect of density are as expected. The 
coefficient of the MCAID dummy indi- 
cates that a state that had participated for 
an entire year in 1967 reduced its admis- 
sion demand by about 8 percent of what it 
would otherwise have been. The corre- 
sponding mean stay parameters in equa- 
tion (16) also show a significant and 
substantial price elasticity (—0.49) and a 
much larger income elasticity (0.465). The 
independent growth rate and the effect of 
density are both very small, reflecting the 
countervailing factors noted in Section II. 
The MCAID coefficient is insignificant 
and very small. Since the total demand for 
bed-days (BDD) is the product of the ad- 
mission and mean stay demands, each 
total demand elasticity is the sum of the 
corresponding ADM and MS elasticities. 
The total price elasticity is therefore 
—1.12 and the total income elasticity is 
0.54. 

Because the relative net price variable 
is defined as the product of the relative 
price (RP, the gross price divided by the 
consumer price index) and the insurance 
variable (NS), the specification of equa- 
tions (15) and (16) is equivalent to con- 
straining the elasticities with respect to 
RP and INS to be the same. The validity 
of this constraint depends on the assump- 
tion that treating insurance as a propor- 
tional price reduction is in fact a good 
approximation. Equations (17) and (18) 
drop the constraint and estimate separate 
elasticities with respect to RP and INS. 
In the admission equation (17), the two 
elasticities are quite close to each other 
(—0.55 and —0.68) and therefore to the 
original net price elasticity. The standard 
error of the estimate is unchanged; the 
other parameters are also essentially un- 
changed except that the income elasticity 
is decreased and insignificant. In the mean 





services, a relation that is not considered in the current 
model. 
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TABLE 1—Basitc DEMAND EQUATIONS 




















Explanatory Variables Regression Statistics 
Dependent 

Equation Variable RNP RP INS INC TIME DENS MCAID RSS SER 

(15) ADMD —0.626 0.075 0.031 —0.071 —0.080 6.054 0.1142 
(0.048) (0.030) (0.003) (0.005) (0.024) 

(16) MSD —0.494 0.464 0.005 0.010 0.008 3.324 0.0846 
(0.035) (0.022) (0.002) (0.003) (0.018) 

(17) ADMD —0.550 —0.685 0.015 0.028 —0.075 ~—0.090 6.033 0.1142 
(0.106) (0.088) (0.081) (0.004) (0.007) (0.027) 

(18) MSD —0.386 —0.580 0.378 0.000 0.004 0.006 3.474 0.0866 
(0.080) (0.067) (0.062) (0.003) (0.005) (0.020) 





Note: Standard errors are shown in parentheses. All variables except TIME and MCAID are logarithms. The 


constant term for each equation is not shown. 


Observations are for individual states for 1958 through 1967. 

Estimation is by instrumental variables. The squared multiple correlation is therefore not shown. The final columns 
show the residual sum of squares and the standard error of the regression. 

Explanatory variables are: RNP relative net price; RP relative price; INS insurance; INC per capita disposable 
income; DENS population density; MCAID medicaid dummy. 


stay equation (18), the elasticities differ 
somewhat more (—0.39 and —0.58); the 
standard error of the estimate is slightly 
increased by dropping the constraint and 
the other parameters are essentially un- 
changed. 

The equations in Table 2 assess the ef- 
fect on demand of the availability of physi- 
cians and hospital beds. Equation (19) 
adds the doctor-population ratio (DOCS) 
and the ratio of general practitioners to 
total physicians (GP) to the variables in 
the previous admission equation. Since the 
income elasticity is extremely small (0.01) 
and insignificant, the equation is reesti- 
mated without it as equation (20). The 
coefficients of the two physician variables 
reflect the opposite impacts of specialists 
and general practitioners: an increase in 
the doctor-population ratio causes a small 
increase in admissions while an increase in 
the relative number of general practi- 
tioners reduces admissions. The price 


38 It is instructive to reinterpret the two physician 
coefficients of equation (20) to estimate the separate 
effects of general practitioners and other doctors. Let 
G be the ratio of general practitioners to the population 


e 


elasticity (—0.74) is slightly greater than 
in equation (15); the other coefficients are 
unchanged. Equation (21) adds the two 
physician variables to the basic mean stay 


` relation; DOCS is insignificant and the 


equation is therefore reestimated without 
it as equation (22). The zero elasticity with 
respect to DOCS and the negative elastic- 
ity with respect to GP implies that the 
elasticities with respect to the GP-popula- 
tion ratio and the specialist-population 
ratio are of equal absolute value (0.102 in 
1963) and opposite sign." An increase in 
the number of GP’s reduces hospital stays 





and S$ the ratio of other doctors to the population 
Denoting the impact of the nonphysician variables by 
Z, equation (20) may be written: 


ADMD = (G + S)°-5[G/(G + S) eaz 
or 
ADMD = (G + S)0-180G-0.164z 


The elasticities of ADMD with respect to G and S 
are therefore 0.180[G/(G+5)]—0,124 and 0.180 
[S/(G+S)]. In 1963, the national value of G/(G+5) 
was 0.27, Calculated at this value, the elasticity of 
admissions with respect to G was —0.075 and the 
elasticity with respect to S was +0.131. 

39 This follows from the derivation of the separate 
elasticities in the previous footnote. 


while an increase in the number of special- 
ists induces longer stays. The other coeffi- 
cients are essentially unchanged from 
equation (16); the price elasticity is some- 
what increased and the very small elastic- 
ity with respect to density has become 
insignificant and changed sign. 

Equation (23) adds the per capita bed 
availability variable (BEDS) to equation 
(20); equation (24) reestimates this rela- 
tion without the insignificant DOCS vari- 
able. The estimated admission elasticity 
with respect to BEDS (0.25) is highly sig- 
nificant, indicating the existence of a “pure 
availability effect.” With a constant price 
level, an increase in the per capita bed 
supply induces additional demand for hos- 
pital admissions. All of the other coeffi- 
cients are somewhat smaller than they 
were when the BEDS variable was not 
included. Similar results are obtained with 
the mean stay equation. Equation (25) 
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adds BEDS and equation (26) then omits 
the insignificant TIME variable. The 
“pure availability effect’ elasticity of 
mean stay with respect to BEDS is 0.28. 
The price elasticity, which had been —0.59 
in equation (22), is reduced to — 0.24 but 
remains highly significant. 

Considering -equations (24) and (26) 
together shows that the elasticity of total 
demand for bed days with respect to bed 
availability. is 0.53. Since an increase in 
bed availability has almost no effect on 
percentage utilization,” it is a reasonable 
first approximation to say that half of an 
increased supply is absorbed by a pure 
availability effect (without a price de- 
crease) and the other half by a fall in 
price.# 


4 The simple elasticity of total bed-day demand 
(BDD) with respect to bed availability (BEDS) is 0.92. 

‘t More beds in an area may also attract more spe- 
cialist physicians which would also increase demand. 


TABLE 2—Errect ON DEMAND OF PHYSICIAN AND HOSPITAL BED AVAILABILITY 











Explanatory Variables 
Dependent 
Equation Variable RNP RP INS INC TIME DENS MCAID DOCS GP BEDS RSS SER 
(19) ADMD —0. 738 0.010 0.037 —0.091 —0.099 0.053 —0,124 7.004 0.1231 
(0.057) (0.036) (0.003) (0.006) (0 -026) (0.029) (0.041) 
(20) ADMD —0.735 0.038 “—0.090 —0.098 0.056 —0.124 6.973 0.1227 
(0.056) (0 -003) (0.006) (0.026) (0.026) (0.041) 
(21) MSD —0. 593 0.418 0.010 —0.007 —0.007 0.025 —0.123 3.613 0.0884 
(0.041) (0.0263 (0.002) (0.005) (0.019) (0.021) (0.029) 
(22) > MSD —0.592 0.431 0.009 —-0.006 —0.005 —0. 140 3.622 0.0884 
(0.041) (0.024; (0.002) (0.005) (0.019) : (0.026) 
(23) ADMD —0.419 0.024 0.064 —0.076 —0.011 —0.107 0.255 3.567 0.0879 
(0.68) (0.003) (0.006) (0.019) (0.022) (0.029) (0.044) 
(24) ADMD —0.435 0.025 —0.066 —0.078 —0.101 0.243 3.691 0.0893 
(0.061) (0.003) (0.006) (0.019) (0.027) (0.038) 
(25) MSD —0.146 0.265 —0.0037 0.029 0.031 —0.092 0.330 2.206 0.0691 
(0.072) (0.030) (0.0025) (0.006) (0.016) (0.021) (0.047) : 
(26) MSD —0.236 0.288 0.022 0.017 —0.108 0.277 2.200 0.0689 
(0.041) (0.026) (0.004) (0.013) (0.019) (0.032) 
(27) ADMD —0.455 —0.043 0.031 —0.041 —0.026 —0.166 0.414 2.577 0.0747 
(0.051) (0.078) (0.002) (0.006) (0.018) (0.025) (0.041) 
(28) MSD ~0.253  ~0.127 0.327 0.028 0.037 ` —0.114 0.311 2.131 0.0679 
(0.041) (0.071) (0.033) (0.005) (0.017) (0.019) (0.036) 











See note to Table 1. 
Additional explanatory variables include: DOCS doctor-population ratio; GP ratio of general practitioners to total physicians; BEDS per 
capita bed availability. 


“? 
+ 
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Finally, equations (27) and (28) repeat 
equations (24) and (26) with separate price 
elasticities for relative price (RP) and 
insurance (INS). In both, the elasticity 
with respect to INS is less than the elastic- 
ity with respect to RP. In the admission 
equation (27), the elasticity with respect 
to INS has become insignificant and the 
elasticities with respect to GP and BEDS 
have increased; the RP elasticity (—0.46) 
is essentially unchanged from equation 
(22). Thereason for this difference between 
the RP and INS admission elasticities is 
not clear. It may be a statistical artifact, 
reflecting the approximations in defining 
INS or its collinearity with GP and 
BEDS. It may however reflect a greater 
concern in admission decisions with the 
gross price than with the net price, perhaps 
because patients are uncertain of their 
insurance coverage until after they are 
hospitalized or even because physicians 
influence admissions more than mean stay 
and are more concerned with gross re- 
source use than with the net cost to pa- 
tients. Only further studies of a more dis- 
aggregated kind will clarify this. In the 
mean stay equation (28), the elasticity 
with respect to N.S (—0.13) is statistically 
significant and the other coefficients are 
essentially unchanged from equation (26). 

The basic specifications of equations 
(24) and (26) have been reestimated with 
lagged dependent variables to assess the 
speed with which demand adjusts to 
changes in the explanatory variables.” 
The results are presented in Table 3. The 
coefficient of lagged admissions in equa- 
tion (29) indicates that approximately 
halt of the full long-run response of admis- 
sion demand occurs in the first year and 
nearly 90 percent by the end of three years. 


2 This specification imposes the assumption that the 
speed of response is the same for all variables. With such 
short time-series, it is unlikely that additional detail 
could be estimated by considering a more complex 
model. 


The implied long-run elasticities, i.e., the 
coefficients divided by 1—0.472=0.528. 
are very similar to the estimates of equa- 
tion (24); these are reported in square 
brackets below the standard errors. The 
coefficient of the lagged mean stay in equa- 
tion (30) shows a slower speed of adjust- 
ment, approximately 40 percent in the 
first year and 80 percent in three years 
The long-run elasticities show the same 
general results as equation (26) but a some- 
what greater effect of bed availability and 
Medicaid and somewhat reduced elastic- 
ities with respect to price, income, and the 
GP variable. The lagged adjustment pro- 
cess may also contribute to the general im- 
pression of a very low price elasticity since 
the short-run price elasticity of total 
demand (—0.271) is less than half of the 
long-run elasticity (—0.553). 

The important qualitative findings of 
this section can be summarized briefly. 
First, there is a substantial price elasticity 
of demand for hospital bed days. Second 
there is also an important “pure availabil- 
ity effect”; i.e., an increase in the avail. 
ability of beds increases quantity de. 
manded by shifting the demand curve as 
well as lowering the price. Third, a hig 
ratio of general practitioners to populatior 
lowers the demand for hospital care while 
a high specialist to population ratio in- 
creases demand. Finally, there is a sub- 
stantial lag in the adjustment of demanc 
to the causal variables. 


IV. The Price Adjustment Mechanism 


This section incorporates the parametei 
estimates of the previous section into the 
price adjustment mechanism of Section I 
Rather than choose among the alternative 
parameter estimates on the basis of rela 
tively small differences in the residual sum: 
of squares, this section will investigati 
three different pairs of demand equation: 
in assessing the price adjustment model 
equations (24) and (26) which include 
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physician and bed availability, equations 
(27) and (28) which have separate relative 
price (RP) and insurance (INS) elasticities, 
and equations (29) and (30) which add the 
lagged demand variables. The results for 
all three models provide very good expla- 
nations of the interstate and intertem- 
poral variation in hospital prices. 

Equation (4) of Section I described the 
desired short-run supply of bed days in 
the ith state at time t by: 


(31) BDS = 365- Ri BEDS i 


where R; is the desired proportional oc- 
cupancy rate of the available beds. The 
equilibrating gross price (Pa) at which the 
bed day demand equals BDS, is defined 
implicitly by: 


(32) ADM (Pix, Xi) : MS (Pix, Xi) = BDS; 


The estimates of Section III specified 
the admission and mean stay equations to 
be linear in the logarithms of the relevant 
variables. To implement the price adjust- 
ment model, the relative price variable 
(RP) must be rewritten as the ratio of the 
gross price to a CPI index variable (RP x 
=Pa/CPI n) and the demographically ad- 
justed admission and mean stay variables 
must also be rewritten explicitly in terms 
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of the two demographic indices: ADMD x 
=ADM;/DEMADM x and MSDi= MS3/ 
DEMMS,,. Then; letting lower case letters 
denote the logarithm of the corresponding 
upper case variable, typical mean stay and 
admission equations can be written as: 


adm, = demadmiz + ao + ar(pis — cpii) 


33 E 
Ga + ainsa + D> ajajia 
j=3 
and 
msi, = demmsiz, + Bo + Br(Die — cptit) 
(34) 


k 
+ Bins + = BX zits 
j=3 

where the xy are the logarithms of the other 
variables in these demand equations. If 
the equations specify a composite RNP 
variable, a:=a2 and 8i= Bo. 

Equating the demand for bed-days (ddd 
=admi+ms) and the short-run supply 
at the equilibrating price (Pa) implies: 


demadms, + demms i+ ao + Bo 
+ (a1 + B1) (Bie — epii) 


35 E 
85) + (æ: + Bs)insi + D> (ay + Btj 


j=3 


= ri + bedsi + log 365 


TABLE 3—DEMAND EQUATIONS WITH LAGGED ADJUSTMENT 

















Explanatory Variables 





LAG Regression Statistics 





Equa- Dependent 





DEP 





tion Variable RNP INC TIME DENS MCAID GP BEDS VAR RSS SER 
(29) ADMD —0.211 0.014 —0.033 —0.058 —0.050 0.139 0.472 1.224 0.0543 
(0.054) (0.003) (0.007) (0.013) (0.020) (0.032) (0.093) 
—0.400 0.027 —0.062 —0.110 —0.095 0.263 
(30) MSD —0.060 0.093 0.012 0.034 —0.027 0.132 0.607 0.625 0.0388 
(0.035) (0.037) (0.003) (0.008) (0.018) (0.036) (0.114) 
—0.153 0.237 0.031 0.087 —0.069 0.336 








Note: Standard errors are shown in parentheses. Long-run elasticities are shown immediately below the standard 
errors in italics. All variables except TIME and MCAID are logarithms. The constant term for each equation is 


not shown. 


Observations are for individual states for 1959 through 1967. 
Estimation is by instrumental variables. The squared multiple correlation is therefore not shown. The final columns 
show the residual sum of squares and the standard error of the regression. 
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Solving for a and substituting into the 
proportional adjustment mechanism 


(36) pit — pini = AG — fier) 











yields: 
Pit — Pitt 
= it log 365 — ap — 
menn 20 ~ Bo] 
A 
a + By 
(37) [beds — demadms, — demms ix] 
Ala: + B 
+ Alepia — Pit) — Mea TAE ins 
t aj + Bj 
SX wi 
2 a1 + By 


Although equation (37) could be estimated 
directly, the substantial multicollinearity 
would make the directly estimated param- 
eters quite unreliable. Moreover, it is 
unnecessary to do so since all of the param- 
eters except ` and r; have already been 
obtained by estimating the demand equa- 
tions. The estimation of \ and r; can be 
simply achieved by using the previously 
estimated parameters to define the com- 
posite variable 


Zi = 





beds — demadmiz 
a1 + Bi 


— demmss, — (as + Be)ins: 
k 

-È (œ+ pan | 
j=3 

+ cpi — Piti 


(38) 


which reduces the estimation equation to 





bit — Pit = [rs + log 365 


(39) ay + Bi 
— ao — Bo] + Ze 


Equation (39) has been estimated by 
the same consistent instrumental variable 


procedure used for the demand equations. 
Since the 7; are presumed to differ, a sep- 
arate constant term was estimated for each 
state. When Z+ is defined by the param- 
eters of the demand equations (24) and 
(26), the estimated speed of adjustment 
(A) is 0.250 with a standard error of 0.039: 
the price change in any year is approxi- 
mately one-fourth of the difference be- 
tween the equilibrating (Pi) and the pre- 
vious actual price (Pi,t-1). The values of 
P,» for each state and year were then cal- 
culated from equation (35) using the indi- 
vidual constant terms of equation (39) and 
the estimate of A to calculate each 7;. Al- 
though the estimated speed of adjustment 
implies that the equilibrating price will 
generally not equal the actual price, the 
values of Pa provide a very good explana- 
tion of the overall variation in actual price 
among states and years. More specifically, 
the simple correlation between Pa and Pit 
is 0.988. Since P; is a function of variables 
like insurance, income, and the availability 
of beds but not of the current or lagged 
values of Pa, this high correlation is evi- 
dence of the model’s substantial explana- 
tory power. 

Very similar results were obtained when 
the parameters of equation (27) and (28) 
were used. The estimated adjustment speed 
is 0.280 with standard error 0.045. The 
simple correlation between Pa and Pa is 
also 0.988. 

The parameters of the lagged adjust- 
ment demand equations (29) and (30) im- 
ply a much smaller short-run price elastic- 
ity of demand and therefore a much 
greater rise in the equilibrating price in 
response to a change in any of the other 
variables that affect demand. To be con- 
sistent with the actual price rise, the re- 
sponse speed in this equation is lower than 
in the previous equations (0.089 with a 
standard error of 0.017); the correlation 
is again very high (0.987). This model of 
slow adjustment to the price that equates 


FELDSTEIN: HOSPITAL COST INFLATION 869 


short-run demand and supply therefore 
has the same empirical implications as the 
previous models of more rapid adjustment 


to the price that equates long-run demand, 


and supply. 

As the model of Section I showed, the 
demand and price adjustment equations 
would provide a complete explanation of 
hospital cost inflation if the supply of beds 
were fixed. During the decade 1958-67, the 
per capita increase in beds was quite small 
(15 percent) in comparison to the increase 
in price (91 percent). This suggests that, 
as a first approximation, the demand and 
price adjustment analysis alone can pro- 
vide useful estimates of the impact on hos- 
pital prices of rising income, more com- 
plete insurance, etc. Such estimates must 
be interpreted with care: they represent 
the partial effect on price, assuming that 
the availability of bed days did not re- 
spond to shifts in demand. Similarly, the 
estimated effect of the actual increase in 


bed supply ignores the role of feedbacks 


through the price mechanism. A more com- 
plete analysis and a reduced form calcula- 
tion cannot be done until the full model 
has been estimated. 

Table 4 presents the current analysis of 
the contribution that each of the explana- 
tory variables in the price adjustment 


equation made to the change in the equili- 
brating price for the nation as a whole. 
More specifically, the first row of the table 
shows the percentage change from 1958 to 
1967 for the nation as a whole in each of 
the variables that influences the equilibrat- 
ing price. Equation (37) was used to cal- 
culate the elasticity of P with respect to 
each of these variables for the three sets of 
demand equations; these elasticities ap- 
pear in the second, fourth, and sixth rows 
of the table. The rows marked ‘‘contribu- 
tion” show the percentage increase in the 
equilibrium price implied by the elasticity 
and the percentage change of the corre- 
sponding variable. The sum of the contri- 
butions in any row is the total percentage 
change in P according to that model. Thus 
equations (24) and (26) imply that P rose 
135 percent from 1958 to 1967. More than 
half of this increase is attributed to in- 
creased insurance coverage.“ Since the ac- 
tual price (i.e., average cost per patient 
day) only rose 91 percent over this period, 
the estimate implies that, even if there had 
been no further changes in the explana- 


8 For TIME and MCAID the coefficients are not 
elasticities. ; 

4 Note that since INS is defined as the ratio of net 
price to gross price, an increase in insurance coverage 
decreases INS. 


TABLE 4—CONTRIBUTIONS TO HOSPITAL COST INFLATION, 1958-67 











Percentage Change* CPI INC TIME 
1958-67 15.5 31.1 [9] 
Equations 
(24) Elasticity 1.000 0.429 0.037 
and 


(26) Contribution 15.5 12.3 35.8 
(27) Elasticity 1.000 0.462 0.044 


(28) Contribution 15.5 13.3 48.3 
(29) Elasticity 1.000 0.429 0.049 


(30) Contribution 15.5 12.3 55.1 


—0.066 


—0.018 


—0.056 


DENS INS _MCAID GP BEDS 
13.6 44.5 [0.766]  —11.6 13.8 
1.000 —0.091 -—0.311 —0.715 

—0.8 80.2 —6.7 3.9 —8.9 
0.241 0.016 —0.395  —0.388 

—0.2 15.3 1.2 5.0 —4.9 
1.000 —0.042 —0.297  —0.725 

—0.7 80.2 —3.1 3.7 —0.0 





* For TIME and MCAID, these are absolute changes. Since INS is defined as the ratio of net price to gross price, 
a fall in INS reflects an increase in the extent of insurance coverage. 
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tory variables, prices would have contin- 
ued to rise substantially after 1967. The 
model of equations (27) and (28) offers a 
more optimistic prospect. The total in- 
crease in P was only 93.5 percent. This re- 
flects the much smaller calculated impact 
of insurance. Finally, the results for equa- 
tions (29) and (30) are quite similar to 
(24) and (26) with a total rise in P of 153 
percent. 


V. Summary and Conclusions 


Hospital cost inflation has become a sig- 
nificant national problem. Price increases 
averaging 12 percent a year from mid-1967 
to mid-1970 have brought pressures for 
radical changes in the organization and 
financing of our health care system. Eco- 
nomic advice about the problem has been 
hampered by the lack of previous empirical 
research and, more generally, of an analytic 
framework for describing the behavior of 
the hospital industry. This in turn reflects 
a general lack of attention to the problems 
of the nonprofit sector. 

The current paper attempts to contri- 
bute to our general understanding of this 
important nonprofit industry and to pro- 
vide specific information about the deter- 
minants of hospital cost inflation. Section 
I presented a theoretical model of the use, 
pricing, and expansion of hospital services. 
The demand and price adjustment equa- 
tions were estimated using a mixed cross 
section of time-series sample of ten annual 
observations for each state. 

The estimated demand equations showed 
substantial price elasticities for both per 
capita admission and mean stay per case 
and an important income elasticity for 
mean stay. A greater availability of general 
practitioners appears to reduce the de- 
mand for both admissions and for longer 
stay while a greater availability of other 
doctors has the opposite effect. The avail- 
ability of beds was shown to increase ad- 
mission and mean stay by a “pure avail- 


ability effect” as well as through lower 
prices. The relatively slow response speeds 
in the demand and price adjustment equa- 
tions suggest that rather substantial price 
increases may continue for some time, ever 
if there is no additional stimulus to de 
mand. 

The model as a whole and the estimatec 
equations in particular provide an alterna 
tive to the customary explanation of hos. 
pital cost inflation. Increases in the com. 
ponents of cost are seen as primarily the 
result and not the cause of higher prices 
The source of inflation is the pressure oj 
the rising demand induced by increase: 
in insurance coverage, personal incomes 
the availability of hospital oriented spe- 
cialists, etc. 

As insurance companies and the govern- 
ment pay a higher proportion of hospita. 
bills, patients face a lower net price; fron 
1958 to 1967, this proportion rose from 
68.1 to 82.3 percent. The estimates pre 
sented in this paper suggest that thi: 
growth of insurance may account for a: 
much as an 80 percent rise in the nationa 
equilibrating price. Moreover, the growtł 
of insurance differs from the other cause: 
of inflation in an important way. Insur 
ance is bought to avoid the risk of unex: 
pected expenditure but, because it provide: 
a reduction in price at the time that cart 
is purchased, it has the concomitant effec’ 
of artificially increasing the demand fo: 
care and its price. Because hospital in- 
surance is already so comprehensive, é 
further growth of our current type of in 
surance would not only lead to substantia 
price increases but might so limit price 
sensitivity that the system becomes un 
stable and requires direct controls.® 


45 For a very clear statement of this problem, some 
times pejoratively labeled “moral hazard,” see Marl 
Pauly. 

46 This study has of course assumed that the pric 
elasticity has not been affected by increased insuranc 
coverage. A separate study of this issue would un 
doubtedly be worthwhile. 
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The opposite impacts of general prac- 
titioners and specialists on the demand 
for hospital care also has important im- 
plications. The estimates suggest that an 
increase in the number of general prac- 
titioners would induce a very large saving 
in hospital resources, on the order of 
$39,000 a year per general practitioner.” 
This estimate, if substantiated by more 
detailed studies, provides substantial sup- 
port for a policy to increase the number of 
general practitioners or other providers of 
primary care. Conversely, the estimate of 
the increased use of hospital services in- 
duced by an additional specialist (again ap- 
proximately $39,000 a year), if verified 
by further studies, should be taken into 
account in any decisions to increase the 
number of hospital-oriented physicians. 

The research described in this paper is 
currently being extended in several direc- 
tions. The two remaining sections of the 
hospital behavior medel (the demane for 
current inputs and the expansion of ca- 
pacity) will be estimated. The problem of 
quality change and its impact on consumer 
demand will be examined explicitly. The 
growth of insurance and the behavior of 
physicians will also be made endogenous. 


4 This estimate is based on the following calculation. 
The estimated elasticity of bed-day use with respect to 
the ratio of general practitianers to total doctors is ap- 
proximately 0.2. Footnote 38 shows that this implies 
that the elasticity of bed-day use with respect to the GP 
to population ratio is —Q.2 times the ratio of “other 
doctors” to “total doctors.” In 1967, this ratio was 0.78, 
implying an elasticity with respect to the GP to pop- 
ulation ratio of —0.156. Thus a 10 percent increase in 
the GP to population ratio would reduce bed-days used 
by 1.56 percent. With ten GP’s per 28,000 population 
in 1967 and 32,000 hospital days for the same popula- 
tion, an increase of one general practitioner would re- 
duce bed-day use by 505 days. Since the average cost per 
day in 1970 is some $77, the saving in hospital costs per 
additional GP is approximately $39,000. 

48 This follows from the fact that an increase or de- 
crease in the total doctor population ratio has no effect 
as long as the mix of doctors is unchanged. 

49 See Feldstein (1971b, section 4) for a theoretical 
model of endogenous quality change in which patients’ 
preferences determine the prevailing technology. 


If these related studies are successful, the 
research as a whole will provide the basis 
for a more complete behavioral model of 
the health care sector. 
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Congestion Tolls Under Monopoly 


By NoEL M. EpEtson* 


One of the few unequivocal propositions 
in economic theory is that, for goods in- 
volving no externalities, a nondiscriminat- 
ing monopolist will restrict output below 
the Pareto optimal level. James M. Bu- 
chanan (1969) has recently shown that a 
monopolist’s output may be either larger 
or smaller than the Pareto optimal level 
if his production process involves external 
costs. The indeterminacy arises because a 
monopolist equates marginal revenue to 
private marginal cost, whereas the Pareto 
optimal rate of output occurs where price 
equals social marginal cost (private mar- 
ginal cost plus external marginal cost). If 
a regulatory agency were to impose a tax 
schedule such that at every rate of output 
marginal tax payments equalled marginal 
external costs, the monopolist’s private 
marginal cost curve would coincide with 
the social marginal cost curve. By equating 
marginal revenue to his new marginal cost 
curve the monopolist would produce less 
than the Pareto optimal rate of output. 

The purpose of this note is to see whether 
Buchanan’s conclusion about the effect of 
production externalities also applies in the 
case of externalities in consumption. The 
problem we analyze is that of congestion, 
which is itself a type of collective good in- 
sofar as the delay imposed by crowding is 
“consumed” equally by all people using 
the crowded facility. 

Consider the following model of com- 
muting via alternate transportation modes, 


* Assistant professor of economics, University of 
Pennsylvania. 

1 The monopoly rate of output is always below the 
Pareto optimal level if the production process confers 
external benefits. If external benefits were internalized, 
either by a governmental subsidy or by some market- 
based compensation scheme, the monopoly rate of out- 
put would still be too small. 
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which is based upon the problem first con- 
sidered by A. C. Pigou and Frank Knight. 
Let there be a train which takes suburban- 
ites to the city in one hour for a “net” 
fare of one dollar. We assume that this 
travel time is independent of the number 
of commuters, and that the one dollar net 
fare equals the marginal cost of carrying 
an additional commuter less the direct 
costs (gasoline, parking) of commuting by 
car. Instead of riding the train suburban- 
ites can travel by car along a highway 
which is subject to congestion delays. 
Commuting by car takes t(¥) hours, 
where N is the number of cars (with one 
commuter per car) entering the highway 
per unit time. 


(1) t(N) > 0, (N) = 0 


Assume further that each commuter has 
an opportunity cost of commuting time 
equal to V dollars per hour; V is constant 
during an individual’s trip and is the same 
for train and car travel. Allowing V to vary 
with the length of the trip would add 
nothing to a model in which V differs as 
between individuals. The constancy of V 
implies that, for commuter 7, the value of 
time spent in commuting by car is V(7)t(¥) 
when commuters are entering the highway 
at rate N, whereas it is always V(j) if 7 
travels by train. 

In Section II we derive the well-known 
result that the highway toll charged by a 
monopolist is Pareto optimal if V(j) is in- 
dependent of 7. We relax this assumption 
in Section III to show that Pareto opti- 
mality and profit maximization generally 
imply different tolls if commuters have 
different values of time, and that a monop- 
olist’s toll may admit a traffic flow larger 
than the Pareto optimal rate. The con- 


t'(N) = 0, 


874 THE AMERICAN ECONOMIC REVIEW 


cluding section considers a model in which 
both travel modes are subject to conges- 
tion delays. There we demonstrate that if 
V(Gj)=V a monopolist will restrict traffic 
flow below the Pareto optimal rate, but if 
commuters have different values of time 
the opposite can occur. 

Our model is clearly unrealistic in that 
the arrival rate of commuters is taken to 
be deterministic, but similar results would 
obtain in a stochastic version if individual 
utility functions were linear in income. 
This is so because we are concerned with 
equilibrium allocations of commuters to 
highway and train travel, i.e., situations in 
which no commuter has an incentive to 
switch to another mode of transportation 
because it is cheaper. 


I. Congestion Tolls with Homogeneous 
Values of Time 


Suppose that commuters leave for the 
city at rate L per unit time; N of these 
drive and L—WN take the train. Cars will 
crowd onto a toll-free highway until the 
one dollar net train fare plus the monetary 
value of time spent in train travel just 
equals the monetary value of time spent 
in commuting by car. The equilibrium 
value of NV, denoted N., is given by 





(2) ve.) =1+V 
or l 

: ent 1+ V 
(2’) N= t ( z ) 


If t'( )>0,t™( ) and N. will be unique. 
The equilibrium NV, is not Pareto opti- 
mal, because a small change dN.<0 in- 
creases social welfare. The net social 
gain due to shifting a commuter from 
car to train travel is approximately? 
—VN,t'(N.)dN,. The Pareto optimal value 
of N, denoted N*, is obtained either by 
2 Walters provides estimates of the gain by reducing 


congestion on English highways, pp. 172-76, and 
urban roads, pp. 177-79; 203-05. 


maximizing commuter utility, defined as 
the difference between costs of train and 
highway travel for those commuting by 
car, or by minimizing total travel costs. 
The former expression is V[1-+V—Vt(N)] 
and the latter NVt(N)+(L—N)(1+YV). 
Differentiating with respect to N we 
obtain 


VN*t(N*) =1+V — VN”) 
=14+V[1 —t(W*)] 


The left-hand side of (3) is the value to 
N* drivers of reducing travel time by 
t’(N*) hours; the right-hand side is the 
additional cost imposed on the commuter 
shifted from highway to rail travel. Pareto 
optimality requires that these be equal, 
and hence that N*<N,. Comparing the 
toll-free and Pareto optimal equilibria, 
there would be a net social gain of 
N*V(t(V.)—t(N*)] if a costless way 
could be found to shift V.— N* drivers to 
the train. 

Now suppose that a nondiscriminating 
monopolist is given the right to collect 
highway tolls. If marginal cost to the 
monopolist of another car using the road 
and toll booths is zero, and if toll booths 
do not delay traffic, the monopolist will 
set a toll that maximizes his revenue. For 
any toll T, the equilibrium number of cars 
entering the highway per unit time is 
given by? 


(4) T(N) = 14+ V[i — tw] 


The value of N which maximizes T(N)N 
Ñ, is given by 


6) Wt) =1+V[1 —t(W)] = TH) 


Expression (5) implies that M= N*, the 
result first proved by Knight. Unlike 


(3) 


3 We ignore the dynamic process by which this 
equilibrium might be reached. Conceptually we might 
imagine that the monopolist announces a toll, T, and a 
maximum number of cars to be admitted, N. If N is de- 
fined by equation (4), travel time of t(4) hours is as- 
sured. Therefore, N people would be willing to pay the 
toll. 
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Buchanan’s model of a production ex- 
ternality, the consumption externality of 
crowding is internalized by conferring the 
property right of collecting tolls. The 
monopolist takes account of the delays due 
to crowding because these reduce the toll 
he can collect from commuters. 

It follows that monopoly profits equal 
our previous measure of maximum social 
gain when N*=W.4 Consequently com- 
muters have no reason to oppose the toll, 
while recipients of the toll revenue clearly 
favor it. 


II. Congestion Tolls with Heterogeneous 
Values of Time’ 


Begin by arraying the available flow of 
commuters, L, in decreasing order with 
respect to their individual values of time. 
This yields a schedule V(k) such that 


V(ik)20, OSkSL 
We) s0, OSkSL 


In equilibrium, when the highway toll is 
T, for all N automobile commuters the 
following inequality must hold: 


T+ t(N)Y (k) S1+ VQ), 


(6) 


REN; 
whereas for all L—N train commuters 


T+UMVGZ1+VG, fEL-N 


The following two propositions enable 
us to prove that the toll-free equilibrium 
cannot be Pareto optimal: 


PROPOSITION 1: Jf T=0, we cannot 
have an equilibrium where (N) <1 unless 
(L) S1. 


4 If there were some fixed costs associated with con- 
structing toll booths, the net social gain of setting a 
Pareto optimal toll on a previously toll-free road would 
be correspondingly smaller. 

5 Martin Beckmann et al. considered a special case of 
our model where commuters choose between roads of 
equal capacity. With heterogeneous values of time it is 
easily seen that N* <ZL/2, but they did not investigate 
the relationship between Pareto optimal and profit- 
maximizing tolls. 


PROOF: 

For any commuter 7 we have 1+V(j) 
>V(DZV(Dt(N) if t(V) <1. Therefore, 
every commuter has an incentive to switch 
to the highway if travel time by car does 
not exceed one hour. 


PROPOSITION 2: If T=0 in equilib- 
rium, 1+V(L—-N)=V(L—N)uUN) and, 
for all commuters k using the highway, 
V(k) s V(L—N). 


PROOF: 

Let commuter 7 be the one indifferent 
between car and train travel, i.e., 1+V(j/) 
= V(j)t(V). Now consider another com- 
muter x with valuation V(x)=V(j)+e 
>V(j). Since t(V)>1 by Proposition 1, 
1+V(«)=1+V(j)+e is less than V(7)t(Y) 
+et(V). Therefore, commuter x prefers 
to commute by train rather than car. It 
follows that all automobile commuters 
have a valuation of time no greater than 
commuter j. But if N commuters are using 
the highway, 7=L—N. 


Propositions 1 and 2 imply that, in a toll- 
free equilibrium, travel time by highway 
will exceed one hour, and the highway 
commuter just indifferent between car and 
train has the highest valuation of time of 
his fellows. Switching commuter L— WN to 
the train yields a social gain larger than 
NV(L) t’(N), so this equilibrium cannot 
be Pareto optimal. 

It is also easy to show that T=1 cannot 
be Pareto optimal. When the highway toll 
and train fare are equal everyone will pre- 
fer the highway if driving time is less than 
one hour, and the train if driving time 
exceeds one hour. Provided that t(Z)>1, 
the equilibrium flow of cars can only be 
N=t-(1). This, in turn, implies that 
1+V(j)t(¥)=1+V(j) for all j, so that Ñ 
car commuters can be drawn from any- 
where along the schedule V(k). Switching 
any one of these commuters yields a net 
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social gain larger than Ñt'( Ñ) min s VOG). 

The boundary value T=1 divides the 
set of possible Pareto optimal tolls into two 
regions: 7>1 and 0<7 <1. Let N be the 
equilibrium flow of cars corresponding to 
every toll, T. By a proof similar to that for 
Proposition 2 we can show that, if T>1, 
t(N)<1 and V(j)2=V(N) for all jeN; if 
T <1, t(N)>1 and V(j) s V(N). In other 
words, for tolls in excess of one dollar N is 
defined by T+ V(N)t(V) =1+V(N), and 
for tolls less than one dollar by T 
+V(L—N)t(N)=1+V(L—N). In each 
case increasing the toll reduces the equi- 
librium flow of auto-traffic. If T>1, the 
one who leaves with a higher toll is the 
driver with the lowest value of time, 
whereas if T <1, the one who leaves with 
the higher toll is the driver with the high- 
est value of time. 

A Pareto optimal flow of traffic is one 
which maximizes “commuter net utility,” 
defined for this model as the difference 

_between the costs of train and car travel 
for those using the highway. This measure 
is either 


N 
i f ib+rol- imo 
= U,(N) 
or 
NENE 
f {a+ val -senvea 


= U.N), 


(8) 


depending on whether W is defined by 
T+V(N)t(V) =1+V(N) or T+ V(L—N) 
-t(V)=1+V(L—N)! 


£ Note that maximizing net utility of highway users 
is equivalent to finding the least-cost allocation of 
commuters to travel modes. Since we know that the N 
highway users will be those with highest (lowest) values 
of time if N* is less than (exceeds) Ñ, N* is defined 
by either (7’) or (8’). 


N L 
7) min f LON) G)dj + Í, (ESO 


Differentiating (7) and (8) with respect 
to W and setting the derivatives equal to 
zero we obtain 


N* 
5 f varmvcaa 
= 1+ VO — eV) 
L 
f ewwa 
L~N* 


=1+V(L—N,)[1 — t(W.)] 


Equations (9) and (10) are the same as (3) 
when V(j)=V. The left-hand sides of (9) 
and (10) are nondecreasing in N* and Nx, 
respectively, while the right-hand sides, 
since t(N*) <1 and t(N+)>1, are nonin- 
creasing. Excluding the possibility of 
dt/dN =dV/dN =0 at equilibrium, we con- 
clude that V* and Nx are unique. 

After substituting the maximizing val- 
ues of N* and Nx back into (7) and (8) we 
determine which of these expressions is 
larger. If Ui(N*)>U.(Nx) the Pareto 
optimal toll is 


(1) Te =1+V(N*)[1 — t(W*)] > 1, 


whereas if U2(N«)>U.(N*) the Pareto 
optimal toll is 


(12) Te =1 +V(L— Na) [1 — t(N)]< 1 


An equilibrium at N*, the relatively 
smaller flow of traffic consisting of high 


(10) 





i-N L 
@) miaf DAVO +S MVG 
N 0 L-N 
But because 
L L 
f otros f b+valg 
N 0 
N 
-f b+, 
L-N L 
f f+v@le = fS utrok 


L 
-f b+vol, 
L-N 


and minimumy f(V) =maximumy—/(N), we find that 
(7) and (8’) are identical to (7) and (8). 
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time value commuters, is more likely: 1) 
the more inelastic is the schedule V(b) at 
high values of time; 2) the larger is t”(N) 
20. 

A Pareto optimal toll will not be ac- 
cepted as readily as before, however. 
When individuals have equal values of 
time, toll revenue equals the gain in social 
welfare; commuting costs are unchanged 
from the pretoll situation, while recipients 
of the toll revenue experience an increase 
in welfare. With heterogeneous values of 
time all former highway commuters are 
worse off as compared with the toll-free 
case. This is because it is the low time 
value individuals who use the highway 
when T=0. 

The toll-free equilibrium is one in which 
highway travel time exceeds one hour and 
highway traffic flow, N., is defined by the 
condition 1+V(L—N,.)=V(L—N.)t(W.). 
If the Pareto optimal toll is less than one 
dollar, so Tx is defined by (12), Ne— Nx 
drivers will switch to the train while Vx 
of the lowest time value commuters re- 
main on the highway. An individual 
with time value V(L-N.)=V(L—N) 
>V(L—Nx) experiences a decrease in 
net utility equal to 1+V(Z—WN) [1—t(N.)] 
by being priced off the highway. An in- 
dividual with time value V(L—JN) 
<V(Z—WNx) continues to drive, but 
experiences a decrease in net utility equal 
to Tx—V(L—N) [t(NV.)—t(Wx) ]. Since 
V’( )s0, these losses are larger the 
smaller the commuter’s value of time. 
Since Vx is the Pareto optimal traffic 
flow, toll revenue exceeds total losses. 
Even so, some riders might be worse off 
after imposing the toll if it is infeasible to 
discriminate in terms of compensation 
offered, i.e., if all losers have to receive the 
same amount. The revenue TW will 
not be large enough to pay all WN, 
former highway users the maximum 
loss, Tx — V(L)[t(N.) — t(Nx)], if V(Z) 
<Ts(N. — Nx)/N.[t(N.) — t(Nx)]. 


If the Pareto optimal toll exceeds one 
dollar, all former highway users shift to 
the train, and the N* highest time value 
commuters shift to the highway. A former 
highway user with V(L—N) SV(L—N,) 
loses all of his net commuter utility, 
1+V(L—N)[1—t(N.)]; the largest such 
loss is experienced by the commuter with 
the lowest value of time, V(L). Each new 
highway user with V(N) = V(N*) has con- 
sumer surplus equal to 


1+ V(N)[1 — t(W*)] — T* 
= [V(N) — Va] — tv) ], 


where formerly he had none. Therefore, 
new highway users as well as recipients of 
the toll revenue favor imposition of a 
Pareto optimal toll, whereas former high- 
way users unanimously oppose it. As in 
the previous case, consumer surplus plus 
toll revenue is sufficient to compensate 
losers if it is possible to pay more to com- 
muters with lower values of time. 

Tf toll revenue is not sufficient to pay 
all losers the maximum loss, it certainly 
will not provide enough funds if lump sum 
transfers are infeasible. Given such a re- 
striction the simplest way to compensate 
losers is to subsidize train fares and/or 
expand highway capacity. The desirability 
of the later option depends on the long-run 
marginal cost of highway versus rail trans- 
port, evaluated at the Pareto optimal com- 
muter flows. Subsidizing train fares is an 
‘Snefficient” procedure in that it benefits 
train riders who have experienced no 
losses. Moreover, lowering the train fare 
by S dollars requires a corresponding de- 
crease in the highway toll if traffic pat- 
terns are to remain Pareto optimal. The 
maximum subsidy, S, that can be paid out 
of Pareto optimal toll revenue is given by 
(T—S)N=S(L—N), which implies that 

Now consider the toll a nondiscrimin- 
ating monopolist will set to maximize his 
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profits, assuming once again that he per- 

ceives the marginal cost of another com- 

muter using the highway to be zero. The 

monopolist’s average revenue curve, T(N), 

is given by 

T(N) =1+V(N)[1 — t(W)], 
OSNSN=t-(1) 

=14+V(L—N)f1 —t(W)], 

N2N 


(13) 


If V(N) and t(N) are continuous there 
will be a cusp in the average revenue curve 
at W=t-(1) if W¥L/2 and V'(Ñ) <0. At 
the cusp point T(N) is continuous but not 
differentiable. This is because V(L— Ñ) 
>V(N) if N>L/2 and V(L—N)<V(N) 
if N<L/2. The situation with Ñ> L/2 is 
depicted in Figure 1. 

The monopolist’s marginal revenue 
curve is given by 


1+ V(N)[1 — t(V)] 
+ NV’(N)[1 — t(N)] — NV (Nt (N) 


for 


and 
1+V(L—N)[1—t(N)] — NV'(L— N) 
-[1 — t(N)] — NV (L — N'N) 


for 
ÑSNZSL 
The properties of this function are eluci- 
dated in Appendix A. There we show that 
profit maximization is likely to imply 
either (14) or (15). 
VYANN) — WV'(N) [1 — t(V)] 
= — NT'(N) = TN) > 1 

and T’(N)N+T(N) <0for N> Ñ 
(15) T(N)N+T7(N)>0 forN<WN 
and NV(L — N)t'(N) + NV'(L — N) 
-[t -— t@)] = TWN) <1 

If (14) holds the profit maximizing toll 
exceeds one dollar and is given by 


(16) T(W) =14+ V(N)[1 — tN), 


(14) 


whereas if (15) holds, the profit maximiz- 
ing toll is given by 


(7) T(N) =1+V(E — lt — 1a) 


Comparing (9) and (10) with (14) and (15) 
we see that maximizing net utility is 
equivalent to maximizing monopoly profits 
if, and only if, V(k) = V for all k. 

The Pareto optimal and monopoly out- 
puts generally do not coincide if com- 
muters have different values of time, and it 
is possible for the latter to exceed the 





FIGURE 1 
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former. This is because a socially efficient 
allocation of commuters measures the 
marginal cost of an additional car by the 
reduction in consumer surplus of existing 
users; these losses will be larger the larger 
are drivers’ values of time. A nondiscrim- 
inating monopolist ignores these differences 
in V(j), and considers only the decrease in 
highway toll needed to induce an addi- 
tional commuter to switch from train to 
car. 

For example, suppose both Pareto opti- 
mality and profit maximization require a 
highway toll greater than one dollar, 
which implies that V* and W are less than 
Ñ. For Ñ to exceed N* marginal revenue, 
T(N)+NT’(N), must be positive at N*: 


T(N*) > N*| VNS | [1 — ea] 


(18) + NEV (NAEUN) 
Since N* satisfies (9), 
N* 
T(N*) = f t!(N*)V (9)dj 
(19) 


= N*t'(N*)V(N* — M), 
O0<M< Nt 


Combining (18) and (19) we find that a 
necessary condition for V > N* is that 


N*t'(N*)[V(N* — M) — V(N)] 
> N*| vw) | [1 — tw»), 


which can be satisfied if V(N*—WM) is 
large enough relative to V(N*). 

In the Appendix we construct an ex- 
ample where the Pareto optimal flow of 
traffic exceeds that flow which maximizes 
profits, and another example where the 
reverse is true. This implies that if com- 
muters have unequal (or nonconstant) 
marginal valuations of time, a monopolist 
may set a toll which is too large or too 
small. A congestion toll above the monop- 
oly level is desirable only if the Pareto 
optimal flow of highway traffic is smaller 
than that which maximizes profits. 


(20) 


III. Concluding Remarks 


The possibility of congestion on both 
travel modes transférms our model into 
one involving reciprocal externalities; ac- 
cordingly, some of the previous results are 
altered. We continue to assume that the 
(net) direct cost of another rail passenger 
is one dollar, and that this equals the train 
fare; ti(N) and t{L—N) denote highway 
and railroad travel times when W com- 
muters drive and L— N take the train. 

Using the alternate formulation pre- 
sented in footnote 6, our problem is to 
select V so as to minimize 


N 
f vuma 
(21) o ; 
+f [1+ V(jt(L — N)]dj 
or 
L 
fo voo 
(22) L-N 


L—N 
+ f [1 + Vt L — N) |d}, 
(i 


which yield the first-order conditions 


N* 
V(j)ti (N*)di 
23 — |} V(t: (L — N*)aj 
(23) I (ta (L — N*)dj 
= T(N*) 
=14+V(N*)[t(L — N”) — (a) 
or 
L 
f V (jet (Naddj 
LNs 
L-N, 
24 = V(jytd (L — Nx)dj 
(24) Í (Dt: (L — Nx)dj 
= T(Nx) 
=14+V(L— Nx) 


-[te(L — Nx) — ti(Vx)] 
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Equations (23) and (24) differ from (9) 
and (10) in that the left-hand sides repre- 
sent the ned’ increase in the cost of travel 
time when a commuter is shifted from rail 
to highway. 

The first change we note is that it is 
possible, though unlikely, for the toll-free 
equilibrium to be Pareto optimal. With 
T=0 commuters enter the highway at 
rate N. defined by 


V(L — N.)ti(Ne) 
=1+V(L— N,)to(L — Neo), 
and this may be Pareto optimal if® 


fo vouw 


L—~N, 
L-N, 
= f| O VOUE- Ndi 
0 


Another difference is that the monopoly 
and Pareto optimal equilibria do not coin- 
cide if commuters have the same values of 
time. If V(j) = V for all 7, the monopolist’s 
average revenue and marginal revenue 
curves are 7(N)=1+V [to(L—N)—ti(N) ] 
and 7(N)—NV[t(L-N)+tt (N)], re- 
spectively. The first-order conditions for 
Pareto optimality and profit maximization 
are 


N*V tt (N*) 


O9 L — waved (EW) = TIN) 


and 
(26) NV[ti (N) + t: Œ — N)] = TN), 


which imply that T(N*) <T(N). Monop- 
oly output is too small in this case because 
admitting another car requires lowering 
the highway toll not only due to increased 
highway ‘congestion but also due to re- 


7 The second integral, when t2(Z-N)>0, represents 
the value of travel time saved for rail commuters. 

8 The first-order condition (23) may be satisfied at 
N* <N in which case total costs have to be compared 
directly to find a global minimum. 


duced travel time on the train. This time 
saving reduces the net cost of additional 
highway commuters from society’s point 
of view. 

With heterogeneous values of time, how- 
ever, it is still possible for a monopolist to 
admit more than the Pareto optimal flow 
of highway traffic. Assuming that t:> t; in 
equilibrium, and rewriting the integrals in 
(23) by the mean value theorem, we have 
the following first-order conditions: 


N*V(N* — M)ti (N*) 
— (L — N*)V(N* + K)td (L — N*) 
=T(N*), M>0, K>0; 
(27) 
NV (WN) {ti (W) +t: (L — NY) 
— NV'(W) [tL — F) — ti(W)] 
= T(N) 


The inequality T(N) <T(N*) can occur if 
V(N*— M) is large enough and V(N*+ K) 
small enough relative to V(X). 

The possibility that profit maximization 
can lead to excessive congestion may be 
one reason why recreation and social ac- 
tivities are generally organized as non- 
profit ‘‘clubs.”® Choosing an optimal 
membership size is quite similar to allo- 
cating commuters to travel modes: in both 
cases the problem is one of restricting ac- 
cess to a fixed factor, which may be a golf 
course or a congenial social set as well as 
space on a highway. If it is impossible to 
charge higher prices to users with greater 
aversion to “congestion,” elites may be 
swept out of their preserves even though 
they would be willing, in an all-or-nothing 
sense, to pay for them. Of course, the 
more homogeneous the elite the less the 
need for discriminatory pricing, and sim- 
ilarity of tastes is the basis for collective 
consumption. 

® Avoiding income taxes and Civil Rights laws are 
probably more important reasons. Buchanan (1965) 


emphasizes decreasing average cost as the crucial 
factor in determining optimal club size. 
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APPENDIX A 


Marginal Revenue with Heterogeneous 
Values of Time 

The marginal revenue function is discon- 
tinuous at V= Ñ unless Ñ = L/2 or V'(N) =0. 
As N approaches N from below, marginal 
revenue at Ñ equals 1— Ẹ vN (N)= =G (Ñ), 
whereas marginal revenue at N equals 
1—NV(L—WN)t'(N)=G.(N) when N ap- 
proaches N from above. When Ñ> ZL/2, 
GÑ) <G Ñ). In such a case if GÑ) <0, 
G( Ñ) will also be negative; if G(Ẹ)>0, 
G.(N) may be either positive or nega- 
tive. When N<L/2, on the other hand, 
Gi(N) <G,(N). If the first expression is posi- 
tive, the second will also be positive; if 
Gi(N) <0, G(Ñ) may be either positive or 
negative. 

The possibilities are enumerated below: 


Case 1: continuous marginal 
revenue curve 


N>L/2 Case 2: G(Ñ)<0 
Case 3: Gi(W) >0; Go(N)>0 
Case 4: GÑ) 20; (Ñ) <0 
Ñ< L/2  Case5:G:(N)>0 


Case 6: Gi(W) <0; G(Ñ) <0 
Case 7: GÑ) <0; @(Ñ)>0 


Since maximizing profits is equivalent to 
maximizing total revenue, T(N), the mo- 
nopolist will set a toll at which marginal 
revenue is zero. This operation is straight- 
forward if Ñ= L/2 (Case 1). Because of the 
discontinuity at N=W, marginal revenue 
may be zero at two values for M when 
N#¥L/2. This possibility is represented by 
Case 7, in which case total revenue at these 
two values for N must be compared directly. 
Case 4 indicates that an equilibrium at a toll 
of one dollar and N=W is also possible. 
Otherwise we will have: 


NVN ON) — NV'(N)[1 — t()] 
= — NT'(N) = TN) > 1 
and 
T'(N)N + T(N) <0 
for N > Ñ, Cases 2 and 6; 


or 
T(N)N+ TN) >0 forn< 
and 
NV(L — N'N) 
PAVL — N)[1 ~ tw] 
= T(N) <1, Cases 3 and 5. 
APPENDIX B 


Example 1: Monopoly traffic flow, less 
than Pareto optimal flow 


Suppose that 


t(N) = b, 0<b <1, 
(1a) OSNSF 

t(N) = be"), c>0, NEF 
and 
(2a) V(N) = Ve, g>0, OS NEL 


By making c and g large enough we can 
assure that both the profit maximizing and 
Pareto optimal traffic flows are less than 
N=F-+[1/c] log 1/b. Denote the former 
by W and the latter by N*. 

N* will exceed F if 


F 
t'(F + o f V(jjdj < 
0 


1+ V(F)[1 — t(F)] = T(P) 


It is clear that N* cannot be less than F be- 
cause in that region t’(V) =0. N will be less 
than F if 


(4a) FV(F)t'(F) — FV'(F)[1 — t(F)] 

a 

>14+V(P)[t —t®] = TH) 
Substituting (1a) and (2a) into (3a) and 
(4a) we find that these inequalities are 
satisied if g=0.1, c=0.2, F=11, b=0.1, 


and V=150. Therefore, for these parameter 
values VN<F<N*<N. 


(3a) 


Example 2: Monopoly traffic flow greater 
than Pareto optimal flow 


Suppose that 
(5a) t(N) =b, 0<b<1, 
t(N) = 6+c(N — F), 


NSF 
N2F 
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NSF 
L2N2F 


Equations (5a) and (6a) yield the following 
demand curve: 


(7a) T(N) =1+(A—gN)— 5), NSF 
T(N) =1+al1-—b—c(N — FP], 
N2F 


Since t'(VY)=0 for N<F the Pareto 
optimal traffic flow, V*, cannot be less than 
F. According to (9) N* will not exceed F if 


(6a) VIN) = A — gN, 


= 4, a<A, 


(8a) t/(F + 0) f "YaN 


F 
=f (A — gN)dN > 1+ ali — b) 
0 
Making the substitution gF =A—a derived 
from (6a), (8a) implies that 
At+a 
3 ) >1+a(1—b) 





(9a) cF ( 


A monopolist will maximize profits by 
setting a toll at which marginal revenue is 
zero. We assume that marginal revenue is 
positive at V =F—0, which means that 


(10a) 1+ A(1 — b) — 2g(1 — b)F = 
1+ A(1— b) —2(1~ 8)(A —a) > 0 


Marginal revenue is also assumed to be posi- 
tive at N =F+0, which means that 


(11a) 1+ a(i — 6) — acF >0 
Marginal revenue equals zero at 
1+ a(l1— b + cF) 


12 N= 3 
ee) 2ac 


which we assume to beless than NW =(1+cF)/c. 
Note that 


1+ a1 — b+ cF) 


Ee 2a 


zed 1 —b— 
N) =b + + all — 6 — cF) 
2a 


The four constraints of our model are sum- 
marized below: 


1+ all — b) 
A+a 
( 2 ) 
(14a) 1+ 2(1 — b)a > 

~(1 — b) A from (10a) 


(13a) F> from (9a) 





(15a) a< ; from (11a) 


b+ cF — 


(16a) a> from NV < Ñ 


1 
1+cF—b 


Values for A, a, b, c, F which satisfy (13a)— 
(16a) will cause WV to exceed F=N*. The 
values A=1.5, a=0.5, 6=0.1, c=0.1, and 
F=20 satisfy these inequalities, and imply 
that T(N) = 1.225, t(V) =.55, NW =24.5. Total 
revenue is more than $1 higher at N than at 
F ($30.13 versus $29). On the other hand, 
consumer surplus plus toll revenue at F is 
$38, as opposed to only $32 at Ñ. 


REFERENCES 


M. Beckmann, C. B. McGuire and C. Winsten, 
Studies in the Economics of Transportation, 
New Haven 1956. f 

J. M. Buchanan, “External Diseconomies, 
Corrective Taxes, and Market Structure,” 
Amer. Econ. Rev., Mar. 1969, 59, 174-77. 

» “An Economic Theory of Clubs,” 
Economica, Feb. 1965, 32, 1—14. 

F. Knight, “Some Fallacies in the Interpreta- 
tion of Social Cost,” reprinted in G. J. Stigler 
and K. Boulding, eds., Readings in Price 
Theory, Vol. VI, Homewood 1952, 160-79. 

A. C. Pigou, The Economics of Welfare, Lon- 
don 1918. 

A. A. Walters, The Economics of Road User 
Charges, Baltimore 1969. 





External Diseconomies in 
Competitive Supply 


By CHARLES J. GOETZ AND JAMES M. BucHANAN* 


Economists. have arrived at an under- 
standing of how the competitive process 
eliminates the influences of irrelevant or 
pecuniary externalities on resource allo- 
cation.! They have not developed a com- 


parably satisfactory understanding of how 


competition incorporates the influences of 
Pareto-relevant or technological external- 
ities on allocative outcomes.? This paper 
aims to contribute toward such an under- 
standing. 

Firms in competitive industries generally 
impose externalities on each other through 
interdependencies in their input or output 
prices and/or through alterations or the 
technological production relationships. We 
limit discussion to externalities in supply. 
We shall not consider the reciprocal ex- 
ternalities that firms impose on each other 
through influences on output prices. As a 
second major restriction, we assume that 
all externalities are contained within a 
well-defined industry category. Finally, 
we limit the specific analysis to external 


* Virginia Polytechnic Institute and State Uni- 
versity. We are indebted to several critics at various 
stages of this paper. We should especially mention the 
help provided by Leland S. Case, Milton Kafoglis, 
- H. E. Overcast, J. A. Stockfisch, and Gordon Tullock. 

1 The famous neoclassical controversy on this point 
commanded the attention of such neoclassical “greats” 
as Alfred Marshall, A. C. Pigou, Allyn Young, D. H. 
Robertson, and Frank H. Knight. The central portions 
of the neoclassical controversy are reprinted in papers 
selected for inclusion in Readings in Price Theory, Part 
II. In particular, the paper by Howard Ellis and William 
Fellner, first published in 1943, provides an excellent 
summary treatment of the basic issues. 

? Modern price theorists have recognized the com- 
plexities that remain in the analysis, and they have 
made progress in clarification. Specifically, note should 
be taken here of the contributions by E. J. Mishan, 
J. A. Stockfisch, and D. A. Worcester, Jr. 
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diseconomies, although much of the anal- 
ysis is fully symmetric with respect to 
external economies. 

We argue that familiar descriptions of 
the nonoptimality properties of competi- 
tion in the presence of technological ex- 
ternal diseconomies are misleading in that 
they focus exclusively on exchange inef- 
ficiency and neglect production inefficiency. 
A subsidiary purpose of the paper is to 
suggest that only through a more detailed 
understanding of the way that supply ex- 
ternalities affect allocative outcomes can 
the efficacy either of organizational alter- 
natives such as centralized industry man- 
agement or of corrective devices suchas 
taxes be considered with sufficient sophisti- 
cation to yield any hope for reasonably 
efficient results. When the precise way in 
which externalities enter the competitive 
process is clarified, the deficiencies in the 
standard corrective prescriptions such as 
Pigovian tax schemes become evident. 


I. Optimality Properties— 
Pecuniary Diseconomies 


We shall limit analysis to a two-good, 
two-industry economy.’ Consider ‘an 
amended version of Adam Smith’s beaver- 
deer model in which each of two goods is 


3 It is not fully legitimate to generalize a two-good 
mode] into one that is applicable for the #-good econ- 
omy by treating one of the two goods as a composite 
measure for the n— 1 other goods. This familiar practice 
may be helpful in certain instances, despite the funda- 
mental analytical error that is involved. The problem 
arises because of the nonuniqueness of the mix in the 
bundle of goods that the numeraire embodies. Once we 
move beyond a two-good setting, in the strictly physical 
sense, objective trade offs between goods in production 
cannot be divorced from evaluations. 
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FIGURE 1 


produced by a fully competitive industry. 
In Figure 1, the convex set of points, CC, 
is defined in the two physical dimensions, 
beaver being measured along the abscissa 
and deer along the ordinate. This curve is 
the locus of all possible equilibrium posi- 
tions, similar to the one shown at Æ, which 
may be attained as demand shifts take 
place. Given any configuration of demand, 
equilibrium is reached when the market 
price of each good reflects both marginal 
cost to the producing firm and the mar- 
ginal rate of substitution in consumption 
or use for all buyers (as reflected in the 
slope of the community indifference curve 
of Figure 1). 

In the conditions depicted, each of the 
goods is produced under conditions of in- 
creasing supply price or average cost. At 
each position of full equilibrium, the fa- 
miliar conditions that must be satisfied 
are: 


(1) pi = mci = ac; 


where the subscript 7 refers to the indi- 


vidual firm, and p, mc, and ac refer to out- 
put price, marginal cost, and average cost. 
The firm makes no profit or loss and there 
is no incentive for entry or exit of firms 
from the industry. Since the industry is 
merely the sum of all the firms that com- 
pose it, we also know that, 


(2) ae; = der 


where the subscript J refers to the industry 
as a whole. 

The construction of Figure 1 allows the 
function of rents in the general equilibrium 
context to be depicted readily. As demand 
patterns change, competitive adjustments 
have the effect of continuously converting 
the convex set of points traced out of CC 
into a series of linear price lines. At the 
equilibrium shown at E, the market price 
of beaver, in deer units, is represented by 
the slope of C’C’. If evaluated at this price, 
the supply of beaver, OX, is worth C’Din 
units of deer. This is the total industry 
cost or outlay that is required to produce 
the OX units of beaver. This total cost or 
outlay may be broken down into its two 
component parts, rents and nonrents. The 
amount C’C measures rents, and CD mea- 
sures nonrents. Note that, at E, the aver- 
age cost to the industry, and hence to the 
individual firm, is represented by C’D/OX, 
which is equal to market price. 

To this point we have deliberately re- 
frained from making statements about the 
optimality properties of the economy rep- 
resented. The conditions specified in (1) 
and (2) are those that are necessary for a 
position to qualify as one of full competi- 
tive equilibrium for an industry. These 
may or may not be consistent with those 
that must be met for Pareto optimality. 

When there are no technological ex- 
ternalities among the separate firms in the 
industry, the increasing supply price for 
the industry, depicted by the convex set 
of possible equilibrium points, CC, arises 
solely because of the emergence of rents. 
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The rents may reflect differential resource 
specialization, but this need not be present.* 
Rents take the form of increases in the 
prices of some inputs as industry output 
expands. Rents reflect pecuniary external 
diseconomies because the firm’s influence 
on input prices is neglected. In expanding 
its own output, disregarding its own in- 
fluence in driving up input prices, a firm 
imposes perfectly genuine external costs 
on all other firms in the industry. The 
error that both Marshall and Pigou made 
involved their interpretation of these ex- 
ternal costs to firms, and internal to the 
single industry, as net social costs which 
were properly to be included in determining 
allocative outcomes. This error was cor- 
rected by Allyn Young, D. H. Robertson, 
and Frank Knight. The correction in- 
volved the demonstration that these ex- 
ternal costs suffered by firms in the in- 
dustry whose output expands are precisely 
offset by the receipt of income gains to the 
owners of inputs. Therefore, although these 
rents are necessary costs to the firms and 
to the industry taken as a whole, they are, 
in the terminology of modern externality 
theory, Pareto-irrelevant.® In its failure to 
internalize these strictly pecuniary ex- 
ternalities, competition guarantees overall 
efficiency in resource use. 

These generalizations may be discussed 
in terms of the geometrical representation. 
In the absence of technological external- 
ities, the long-run supply curve, is the 
marginal social cost curve. In Figure 1, the 
slope of the curve CC at any point is the 
marginal rate of transformation between 
the two goods for the society as a whole. 
This curve is the physically determinate 
production- possibility frontier as well as the 
locus of competitive equilibrium positions. 
Note that, at equilibrium, which under 
the depicted demand configuration is lo- 


4 On this, see Joan Robinson and E. J, Mishan. 
5 This terminology is fully developed in Buchanan 
and Stubblebine. 


cated at E, all of the required conditions 
for Pareto optimality are satisfied. The 
marginal rate of transformation in produc- 
tion equals the marginal rate of substitu- 
tion in consumption or use. Market price 
equals marginal social cost, which is also 
marginal cost to the producing firms in 
both industries of the model. Both indus- 
tries are in long-run equilibrium in that 
there is no incentive for resource services 
to be shifted. All supply decisions are 
made by firms, and not by industries as 
units. 


II. Technological External Diseconomies 


It is widely acknowledged that the nec- 
essary marginal conditions for Pareto opti- 
mality are not satisfied when the external 
effects in production are technological, 
that is, when the action of one firm actually 
modifies the physical production relation- 
ships of other firms. To qualify as a posi- 
tion of competitive equilibrium, however, 
the conditions depicted in Figure 1 must 
be met. As demonstrated, price must equal 
average as well as marginal cost for each 
firm in each industry. The implications of 
these conditions appear to have been over- 
looked by many writers when they intro- 
duce technological externalities. The ex- 
istence of such diseconomies is commonly 
considered to produce a nonoptimal equi- 
librium position at a point such as that 
shown at E* on Figure 2 with E remaining 
the Pareto-efficient outcome asin Figure 1.8 
If beaver are produced under conditions 
of external diseconomies, each firm’s mar- 
ginal cost is less than the actual marginal 
cost to society in terms of foregone real 
opportunities. Hence, the effects of com- 
petition would seem to be those of shifting 
the equilibrium away from the potential 

6 Perhaps the most explicit examples of this reason- 
ing as applied within an exact analogue to our Figure 3 
are found in the international trade literature, including 
the well-known article by Gottfried Haberler, p. 236 


and p. 237n. Also see J. Bhagwati and V. K. Rama- 
swami, pp. 45-46, 
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optimal point at Æ and along the produc- 
tion-possibility frontier to such a position 
as E*, where there are relatively too many 
beaver produced. From the geometrical 
configuration depicted, if E* should be the 
location of the inefficient equilibrium it 
would seem that an efficacious policy pre- 
scription might be the levy of a corrective 
Pigovian tax designed to eliminate the 
divergence, as represented by angle a, be- 
tween the firm’s and society’s marginal 
rate of transformation.’ 

When the required conditions for full 
competitive equilibrium are incorporated 
into the analysis, however, the existence 
of such a position as E* can be shown to 
be impossible. Indeed, if technological ex- 
ternalities exist, competitive equilibrium 
must be located on some interior locus, 
such as CC”. Production inefficiencies in 
addition to the exchange inefficiencies sug- 
gested in the more orthodox treatments 

7 Bhagwati and Ramaswami prescribe such a cor- 


rective tax for the analogous case of an external 
economy. 


must characterize competitive equilibrium. 
under these conditions. The next step is 
that of indicating precisely how these pro- 
duction inefficiencies emerge. 

Assume that a full competitive equilib- 
rium is established at a beaver output of 
T units in Figure 2 and that the conditions 
for equilibirum are fully satisfied. Our 
problem is one of demonstrating that, 
with technological externalities, T is pro- 
duced at E** inside rather than on the 
efficient production-possibility frontier, CC. 
Since their existence generates somewhat 
different results, we shall distinguish two 
types of external effects on production: 
output-generated and input-generated.® 
Output-generated externalities occur when 
a firm’s technological production function 
contains the output of other producers as 
one of its arguments. The original neo- 
classical discussion seems to be in these 
terms and this case involves a strict inter- 
pretation of the phrase “external econo- 
mies of industry [output] scale.” Input- 
generated externalities occur when the 
externality argument in a firm’s produc- 
tion function is based on other firm’s use 
of one or more particular inputs. We will 
deal with these two cases successively. 


Output-Generated Externalities 


Our demonstration involves examining 
the behavior of an individual firm in the 
affected industry. In order to emphasize 
the physical input-output relationship, 
cost is measured in units of a single ho- 
mogeneous input or an input bundle whose 
use is to be minimized.’ For simplicity, all 


8 Murray Kemp provides a separate analysis of these 
two classes of externalities. However, as indicated in the 
text below, our own analysis generates different con- 
clusions. 

® Conversion of cost into value terms requires only 
that we multiply both sides of (3) by input price. We 
neglect this complication since cost minimization for the 
firm implies an identical solution in either case. For the 
industry, cost minimization in value terms is clearly in- 
appropriate since this would involve internalization of 
purely pecuniary, nonrelevant externalities. 
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firms are regarded as identical. Assume, 
then, that the cost function of any firm has 
the following specific functional form: 


(3) c= k+ g+ Ova: 


where q; is the firm’s own output, where 
Q: is the aggregate output of all other firms 
in the industry, and where b>0 indicates 
the presence of the technological external 
diseconomy. As noted in (1) above, full 
competitive equilibrium requires that each 
firm operate where mc;=ac;, an output 
that corresponds to the minimum point on 
the firm’s average cost curve. This equi- 
librium is depicted by point e; in Figure 3. 
Average and marginal cost are derived 
straightforwardly from (3) as, 


a>i1,b>0 


(4) dips hen Ker FO, 
and 
(5) mci = agi g Q; 


with the externality variable, Q;, regarded 
as a parameter by the firm. With all firms 
operating at a scale g;, which equates (4) 
and (5), the industry produces the output 
T with n firms” such that 


(6) n = T/qi 


The industry can, however, be reorganized 
with fewer firms each of which produces a 
larger output. Such a reorganization will 
lower average cost for each firm in the in- 
dustry, and, hence, a smaller quantity of 
industry inputs will be required to produce 
the same output, T. 

In order to demonstrate this E A 
inefficiency of the competitive outcome, 
it is necessary to replace the ceteris paribus 
cost curves faced by the individualistic 
firms with mutatis mutandis cost curves 
which reflect Q; as a variable rather than 


10 We adopt here the convenient expositional fiction 
that the number of firms is a continuous variable. In 
actuality, of course, the solution in the text must be 
modified to allow for n being always an integer. If n is 
large, this adjustment becomes negligible. 
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FIGURE 3 


as a parameter." The “other firms’ out- 
put” externality variable is, 


(7) Q: = T — qa, 


for any constant industry output, T. Sub- 
stituting (7) into (3) for Q;, we get a mu- 
tatis mutandis total cost function, 


(Gb) ¢=kt+ git (T 4) Gi 


where industry output is held constant at 
T by varying n inversely with g.:, accord- 
ing to the relationship implied in equation 
(6). The firm’s mutatis mutandis average 
and marginal cost functions are: 


(8) =k +g + (Tq, 
"4 (LT — qi) — 9b(T — 4) 


The average costs in (4) and (8) are re- 
lated as shown in Figure 3, with ac;> ac 
for expansions and ac; <ac for contractions 
from the firm’s competitive equilibrium 
where aci= mc: Significantly, ac is not 
minimized where ac;= mc; because, as (5) 
and (9) show, mc; is always greater than 


(9) me = aqi 


n Failure to recognize this sort of distinction seems to 
have led Kemp to reach conclusions quite different 
from those we reach in this section. 
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mc. The total resource cost of producing 
T units is minimized when firms produce 
at é, the low point of ac in Figure 3, that 
scale of output which equates (8) and (9). 
Since (4) and (5) must be equalized for 
competitive equilibrium and since (8) and 
(9) must be equalized for Pareto optimal- 
ity, it is evident that competition is pro- 
duction-inefficient in that firm sizes are 
suboptimal and that there are too many 
firms in the industry." Competitive equi- 
librium necessarily lies on an interior locus 
such as that shown by CC” in Figure 2. 

Our example may now be framed in 
completely general terms. Assume that the 
firm’s total cost c; is a function of its own 
output and external output 


(10) a= Fli Q:) 


Then the ac= mc condition of competitive 
equilibrium requires 


(11) == 

qi 94s 
But if industry output T has been con- 
strained to be constant by equation (8) 


above, efficient firm operation demands 
that 


i 0 of a0; ð ð 
(12) wa Sg Se 

qi ðq Q gs ðq SQ 
for each firm. 


An extremely important implication of 
this analysis is that any attempt to impose 


As the geometrical construction suggests, the 
nonoptimality in firm size reflects the presence of an in- 
centive for industry-wide internalization of decisions 
that is absent in the orthodox competitive equilibrium. 
Such an incentive always exists with respect to po- 
tential exploitation of monopoly-monopsony gains, but 
in the external diseconomy model with firm-size in- 
efficiency there is some incentive over and beyond this. 
However, to the extent that individual frms behave 
parametrically, there will be no more tendency to de- 
part from the equilibrium established in the external 
diseconomy case than there is in the more familiar 
model. In the absence of transactions costs, the in- 
efficiency reflected by nonoptimal firm sizes could not, of 
course, remain, 


a per unit corrective tax on the output of 
firms in the industry will fail. Such a tax 
will serve only to move the equilibrium to 
a different point on the inefficient interior 
locus. A per unit tax would simply shift 
the curves in Figure 3 upward in a parallel 
fashion. Or, in terms of the equations (11) 
and (12), adding a corrective tax ¢ to each 
cost concept does nothing to modify the 
basic inconsistency of their solutions. Any 
fully corrective tax must be more complex 
than has been realized, since not only 
marginal cost but also the firm’s perception 
of the shape of its average cost curve must 
be modified. 


Input-Generated External Diseconomies 


The analysis above has been confined 
to “output-generated”’ external disecono- 
mies. Similar conclusions are applicable 
for “input-generated” external disecono- 
mies, those which are directly related to 
the use of one or more industry inputs and 
through these indirectly to the actual 
scale of industry output. In this case, the 
elements of our analysis are based upon a 
familiar adaptation of the Edgeworth- 
Bowley box construction to derive an 
economy’s efficient transformation locus. 
To our knowledge,. however, the implica- 
tions have not been explicitly applied to 
externalities. 

Wolfgang Stolper and Paul Samuelson 
used the box construction to demonstrate 
that the ratios of the marginal products 
of any two factors must be identical in 
each industry if the economy is to be 
production-efficient. Competitive equi- 
librium implies the equalization of these 


43 We hope to explore some of the complex issues in- 
volved in the determination of corrective taxes in a 
separate paper in process. We should note that our im- 
plied criticism of the simple corrective tax is different 
from, although related to, that of Davis and Whinston. 
Their analysis was developed exclusively in a small- 
number setting, and they did not consider the effects of 
the constraints imposed by the overall conditions for 
competitive equilibrium. 
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ratios of marginal products to the firm. 
But the Stolper-Samuelson condition must 
be interpreted in terms of social marginal 
product, that is, net marginal product to 
the industry. Since these two concepts of 
marginal product diverge when techno- 
logical externalities exist, it seems clear 
that, in the standard case where factor 
prices are identical to all industries, input- 
generated external diseconomies lead to 
interior production-inefficient competitive 
equilibria. Specifically, the social marginal 
physical product of a diseconomy-pro- 
ducing input will be excessively low 
relative to the marginal physical products 
of other inputs. Consequently, such an 
input is over-used in the industry where it 
produces the diseconomies. A particularly 
clear illustration of this is provided when 
there exists an input whose marginal 
product to the firm is positive but whose 
externality-producing impact on the pro- 
duction of other firms causes its net 
(industry) marginal product actually to 
become negative. 

The input-generated externalities are 
incorporated in inefficient input combina- 
tions for the firm regardless of the outputs 
chosen. It is not possible to draw conclu- 
sions about firm size similar to those pre- 
viously stated with respect to output- 
generated externalities. With input-gener- 
ated external diseconomies, firms may be 
either too small, the right size, or too large. 
The determination of efficiency-producing 
corrective taxes remains, however, a more 
complicated problem than has been gen- 
erally acknowledged.“ 


IV. Conclusions 


Economies of space have prevented us 
from relating our analysis more directly 
to the neoclassical discussion and also from 
following up several of the implications in 


“ One aspect of the difficulties involved in the cor- 
rection of input-generated externalities has been de- 
scribed by Charles Plott. 


detail. Our objective here has been limited 
to presenting the analytical foundations 
for the theory of supply in environments 
that embody actual or potential external 
diseconomies. We have made no effort to 
provide a full taxonomy even of this sub- 
set of externalities. Specifically, we have — 
restricted consideration to external dis- 
economies which are contained within a 
well-defined industry. 

In this context, our results indicate that 
the standard description of misallocation 
in the presence of external production 
diseconomies is misleading.” The impact 
of production externalities has heretofore 
been conceived of exclusively in terms of a 
suboptimal exchange equilibrium on the 
production possibilities frontier. We have 
shown, however, that this equilibrium 
must take place on a_pseudo-frontier 
which lies interior to the efficient produc- 
tion possibilities locus. The resulting com- 
bination of exchange-inefficiency with 
production-inefficiency renders the con- 
struction of corrective devices much more 
difficult. 

It is also possible that the output of a 
good produced under external disecono- 
mies will actually be less than the Pareto- 
optimal quantity, in contrast to the stan- 
dard expectation that such a good is 
always over-produced. It should be ap- 
parent from the construction of Figure 3 
that utility functions embodying the 
standard properties could produce an 
externality-distorted competitive equi- 


% The paper by John S. Chipman appeared only 
after the initially submitted version of this paper was 
provisionally accepted for publication. Accordingly, we 
have not modified the text to cover points raised by 
Chipman. His paper seems to be a sophisticated and 
modern presentation of the orthodox analysis. Our re- 
sults differ from those reached by Chipman primarily 
because Chipman treats each firm’s production function 
as a parametric approximation to the industry produc- 
tion. This simplification has unintended results. For 
instance, it does not generate U-shaped firm cost curves, 
nor does it allow the industry’s resource cost to be af- 
fected by the distribution of output among firms. 
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librium that falls either to the right or to 
the left of the optimal quantity shown at 
E. The directional relationship between the 
competitive industry output and the so- 
cially optimal output depends strictly on 
the particular characteristics of utility 
functions as well as the strength of the 
production externality component. 

In summary, our analysis suggests that 
no real paradigm has existed in this area of 
the theory of competitive supply. To our 
knowledge, no one has explicitly traced 
the impact of externalities through their 
influence on the individual competitive 
firm’s necessary conditions for competi- 
tive equilibirum. This approach has en- 
abled us to describe more adequately the 
precise nature of a nonoptimal equilibrium 
in the presence of one form of technologi- 
cal externality. 
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Factor Substitution and Effective 
Protection Reconsidered 


By MORDECHAI E. KREININ, JAMES B. RAMSEY, AND JAN KMENTA* 


Numerous articles have appeared in 
recent years concerning the theory and 
estimation of the effective protective 
rate (see, for example, W. M. Corden, 
Bela Balassa, Giorgio Basevi, J. Clark 
Leith (1971)), defined as the amount of 
protection accorded by the tariff struc- 
ture to the domestically produced value 
added. This theory is then utilized, among 
other things, to draw conclusions concern- 
ing the reactions of the economy to tariff 
changes and their welfare implications 
(see Harry Johnson, Leith and G. L. 
Reuber, and Balassa, Stephen Guisinger, 
and Daniel Schydlowski). Yet, in the re- 
ceived body of economic theory such infer- 
ences are normally drawn from the profit 
maximizing behavior of the firm and the 
utility maximizing behavior of the con- 
sumer. While the consumer reacts to price 
changes on the final product (and is there- 
fore affected by nominal and not by effec- 
tive protection), the producer’s action is 
determined by the prices of both the final 
product and the inputs. This, however, is 
not equivalent to saying that the producer 
reacts to changes in value added. Rather, 
economic theory suggests that he would 
react to changes in profit. If the producer 
is assumed to combine local labor, } (the 
primary input), with an imported input, x, 
to produce his output, g, then domestic 
value added is comprised of profit plus the 
cost of labor input. Consequently, pre- 


* Professor, associate professor, and professor of 
economics at Michigan State University, respectively. 
We are grateful to P. J. Lloyd of the Australian Na- 
tional University for helpful comments on an earlier 
draft of this paper. 
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dictions as to the changes in resource 
allocation based on changes in profit and 
in value added will lead to the same con- 
clusions only in special circumstances; 
most notably in the case of fixed-coefficient 
homogeneous first degree production func- 
tions where output is determined by re- 
source input constraints. 

The concept of effective protection 
deals with the protection accorded by the 
tariff structure to wages and profits com- 
bined. Alternatively, it has on occasion 
been defined as the protection accorded to 
domestic labor. Although this is a legiti- 
mate line of inquiry on its own merits, 
it is not that rate of protection which 
determines the expansion of domestic 
production and the consequent curtail- 
ment of imports and misallocation of 
resources attendant upon a rise in tariffs. 
Rather, it is the changes in the rate of 
profit that govern adjustments in domes- 
tic output. When factor substitution is 
permitted, the two approaches may not 
yield equivalent results. 

This paper departs from earlier work in 
the field in that it examines the issues 
raised by effective protection in the light 
of neoclassical economic theory and is, 
therefore, built explicitly around the prin- 
ciple of profit maximization. In particular, 
we determine the short-run change in 
domestic output, value added, and profit, 
employing the CES production function. 
The changes in output and imports under 
the tariff structure emerge from the model, 
as do the changes in protection to domestic 
factors. One important result is that even 
in partial equilibrium analysis the effec- 
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tive protection concept as presently de- 
fined is limited in its usefulness and in 
some situations leads to incorrect conclu- 
sions. 

Tn the next section we analyze the effects 
of changes in the tariff structure on do- 
mestic output, labor input, and imports 
under profit maximizing behavior, with 
reference to the CES production function. 
The analysis is of a partial equilibrium 
short-run variety where the stock of capital 
is assumed fixed. Section II develops and 
compares four alternative definitions of 
“effective rates of protection” in both 
continuous and discrete forms. In particu- 
lar, we examine the usefulness of the 
various definitions in shedding light on the 
change in the allocation of resources in 
response to a change in the tariff structure. 


I. Analysis of the Profit 
Maximizing Model 


Consider a small country importing 
input X and final good Q which is also 
produced domestically, and assume that 
the domestic production of Q utilizes only 
two inputs, the imported input (X) and 
local labor (L). The country is assumed to 
be small enough so as not to affect the 
terms at which it trades; i.e., it is a price 
taker on the international market. Also, 
domestic prices of all products and factors 
are determined competitively. In particu- 
lar this assumption applies to the wage 
rate, w, and to the prices of goods Q and 
X, denoted p and 7, respectively. In 
addition, we assume that, in the short run, 
the number of firms is fixed and is given as 
n. The last assumption enables us to deter- 
mine the changes in output of the industry 
caused by changes in the tariff structure 
without getting involved in a discussion 
of demand in general equilibrium terms. 

Finally, we assume that the marginal 
cost curves of the z firms are identical and 
that the production functions have de- 
creasing returns to scale in the variable 


inputs so that the optimal size of firm as 


- well as the number of firms is determined. 


The CES production function is given as 


q= (re + 8de, v< 1, 


where, for each firm, q is output, and a 
and J are the quantities of the importec 
and labor inputs, respectively. The level: 
of industry output and inputs are Q= ng 
X=nx, L=nl, where n is the number oi 
firms. The short-run profit maximizing 
solutions for the equilibrium quantities are 


(1) Q: = mp RN, 
(2) X = papt Pr Re) 0—0), 


(3) L= pap wm RTEA) 0—0), 


where m= ni0), pman a—S, p= 
mAs A=v/(1—v), R= (èir H izw e) 
and e=1/(1+p). 

Further, the post-tariff prices of the 
output and of the imported input are 
b= p (1+8) and r=r(1+m), respectively. 
where ¢ and m are the tariff rates and 
Po, To are the pre-tariff (free trade) prices. 


1. Changes in the Tariff Structures and 
Domestic Production 


In order to examine the effect on do- 
mestic production of simultaneous changes 
in the tariff on the output and on the 
input—t and m, respectively—we take 
the total differential of the output equa- 
tion (1) with respect to ¢ and m to obtain 


dt dm ] 
G+) km" 





(4) dQ = wal 


where g=(r'-*5{)/R and where by defini- 
tion 0<g<1. It can be shown by substi- 
tution of the equilibrium values of the 


1 The complete construction of the model and thi 
explicit derivation of the supply equations from thi 
specification of the production functions are not showr 
here in the interest of conserving space. They are avail 
able from the authors upon request. 
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variables that g=rX/(rX+wL), i.e., g is 
the ratio of import cost to total cost. 

The change in ¢ which exactly offsets a 
given change in m leaving domestic output 
unchanged is obtained by setting d0=0. 
In the Cobb-Douglas case, i.e., when 
a= 1, this leads to 


p2 (i+ 2) ay 
(1 + m) ay + ae 








(5) 


M, 


where a is the exponent of x and ae is the 
exponent of / in the Cobb-Douglas pro- 
duction function. Thus, if initially =m 
(and as a special case ‘=m=0), then a 
given change in m must be accompanied 
by a fraction oa:/(aita:)<1 of that 
change in ¢ in order to leave domestic 
output unaffected. To achieve a reduction 
in domestic output under the same condi- 
tions, one requires di<aj/(a1+a2)dm. 
Alternatively, output will decrease with 
an equal change in é and m if (1+é)/(1-+-m) 
>(aiteas)/a. Also, the closer firms are 
to constant returns to scale, i.e., the closer 
(c1-+a2) is to one, the greater the change 
in Q in response to any equal change in 
tariff rates. Finally, the greater the share 
of the imported input in total cost, the 
smaller the increase in Q resulting from an 
equal change in both tariffs. 

The results for 1 are similar. The 
major difference is that in the latter case 
the critical values for df and dm which 
yield decreases in equilibrium output de- 
pend upon the domestic input prices, 
whereas in the Cobb-Douglas case the 
solution is invariant with respect to input 
prices. This difference is a result of the 
nonunitary elasticity of substitution be- 
tween the input factors in the CES case. 


2. Changes in Tariff Structure and the 
Equilibrium Level of Labor Input 


The effect of changes in the tariff struc- 
ture on the equilibrium level of employ- 
ment (Z) can be determined by obtaining 


the total differential of the labor equation 


(3): 


LT d 
d acy +2) 
(6) 





— (1 — e + ov)g 





dm ] 
(1 +m) 
where g= (7'781) /R as in (4). From equa- 
tion (6) it is clear that ôL/3t>0. When 
o=1, 0L/dm<0; that is, the substitution 
effect of an increase in the domestic price 
of the imported input is outweighted by 
the scale effect, so that the overall effect 
of the increase in m is to reduce the equi- 
librium level of labor input. In general, the 
sign of 0L/dm depends, as one would 
expect, on the elasticity of substitution 
and on the degree of returns to scale. If 
o<i/(1—v), then dL/dm<0, and if o>1/ 
(1—v), 9L/dm>0. In the special case 
where ¢ =1/(1—yv), the equilibrium quan- 
tity of labor is invariant to changes in the 
tariff on the imported input as the sub- 
stitution effect of the price change is ne- 
gated by the scale effect. 


3. Changes in the Tariff Structure 
and Import Levels 


The effect of a change in the tariff 
structure on the quantity of final product 
that is imported is obtained by taking the 
total differential of Q;=(Qs—Q,) with 
respect to ¢ and m, where Q:, Qu, Qs are 
the equilibirum quantities imported, de- 
manded, and supplied. As noted earlier 
dQa/dt<0, but dQ, may be positive or 
negative. Thus, whether imports increase 
or decrease depends unambiguously on 
the sign of dQ,. In order to have an in- 
crease in the quantity of Q imported, one 
must have dQ, <dQa. However, given the 
preceding analysis, such a situation can 
occur for given dé only if dm is sufficiently 
large. We have already indicated that in 
the special case of the Cobb-Douglas 
production function with equal initial 
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tariff rates, dm must be greater than 
[(ar+e2)/o dt in order to have dQ, <0, 
where (a:+a2)/a1>1. Thus, we require 
an even larger change in m relative to that 
in żin order to achieve an increase in im- 
ports. If a reasonable value for the ratio 
(a:+a2)/oi is 2.0, then for the size of 
changes in tariffs normally encountered 
in actual situations one would not expect 
to find an overall increase in tariff rates 
leading to an increase in imports. However, 
if at the time of the change in the tariff 
structure m is very small and ¢ is very 
large, then only a modest difference in the 
size of dm and dt would suffice to lead to 
an increase in imports. 


II. The Profit Maximizing Model and 
Concepts of Effective Protection 


The rationale underlying the idea of 
effective protection is that general tariff 
changes shift not only the output price, 
but also the input prices. Consequently, 
the reallocation of resources resulting from 
a given change in tariffs depends on the 
simultaneous shift in the industry’s prod- 
uct supply and input demand curves. 
The approach discussed in the previous 
sections is one way of accomplishing this; 
defining effective tariff rates as the pro- 
tection accorded to value added is another. 
However, effective rates of protection 
were originally defined for situations con- 
siderably different from that envisioned 
in our analysis. Thus, the “effective tariff 
world” might be viewed as one in which the 
aggregate (industry) production function 
is homogeneous of the first degree, no input 
substitution is possible (at least in the 
short run), and the output level is deter- 
mined by short-run supply constraints on 
the inputs. To see more clearly the con- 
trast between the situation examined in 
this paper and that traditionally studied 
in the effective tariff literature, observe 
Figure 1. The supply curve is drawn per- 
fectly horizontal with a maximum possi- 


ble output level of Qı, which is determined 
by input resource constraints. S is the 
supply curve before the tariff is imposed 
on the imported input and S* is the supply 
curve after the tariff, while p is the do- 
mestic (tariff ridden) price and $. is the 
free trade price. The quantities demanded 
domestically before and after the tariff 
are Q, and Q,, respectively. Domestic 
quantity Qı will be supplied after the tariff 
is imposed provided that p > S*. Note that 
(p—S*) is the (maximized) profit per unit 
which—-under the assumption of fixed 
domestic wage rates—is equal to the 
change in “value added” per unit. Under 
these conditions the relative change in 
value added is, indeed, a reasonable mea- 
sure of the short-run cost of protecting 
the industry and can indicate the potential 
long-run misallocation of resources. How- 
ever, the traditional definition of effective 
tariff rate loses much of its appeal when 
one moves from the world described in 
Figure 1 to that described in Figure 2. 
Here D and S are the pre-tariff domestic 
demand and supply curves of the good Q, 
with the international price being p». The 
foreign supply curve is assumed to be 
infinitely elastic at the price pə, so that 
imports are (Q2—Q:) and domestic pro- 
duction is Qı. When a tariff rate ¢ is im- 
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Ficure 1. Domestic DEMAND FOR AND SUPPLY OF 
GOOD Q IN THE FIXED COEFFICIENT HOMOGENEOUS 
FIRST DEGREE PRODUCTION FUNCTION CASE 
WITH SUPPLY CONSTRAINTS ON INPUTS 
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posed on Q, the domestic price of imports 
rises to p. A tariff rate m levied on the 
imported input, x, would shift upward the 
marginal cost of producing Q, so that the 
new domestic supply curve is S*. Under 
the tariff structure imports become (Q4 
—Q,;) and domestic producion is Qs. 
Further, it will become clear presently 
that attempts to “adapt” the “standard” 
definition of effective tariff to other types 
of production functions can lead to in- 
correct conclusions about the effects of 
tariff changes on resource allocation. 


1. Alternative Definitions of 
Effective Tariff Rate 


The conventional definition of the 
effective rate of protection is the propor- 
tional change in value added for a given 
good Q; i.e., 77=(V’—V)/V where V and 
> V’ are, respectively, value added before 
and after the imposition of tariffs. To 
carry out the analysis in a manner con- 
sistent with the continuous formulation 
of the model used so far, let us define a 
continuous form of the effective rate of 
protection by 7,=dV/V, where dV is the 
total differential of value added with re- 
spect to the constituent nominal tariff 
rates. Thus, r, is the relative rate of change 
in value added. In the analyses below, 
we shall use both r andr4 

In addition to the distinction between 
the continuous and discrete forms of 





FIGURE 2. Domestic DEMAND FOR AND SUPPLY OF THE 
GOOD Q BY THE IMPORTING COUNTRY 


effective tariff rates, one might consider 
the alternative of defining effective tariff 
rates with respect to variables other than 
value added; in particular, the variables 
Q,, L, and l=, where II is total profit 
in the industry. The results can then be 
compared to those obtained for domestic 
value added. Accordingly, let us define 
tg= 40/0, 7:=dL/L, +,=d11/M1; with the 
corresponding discrete effective tariff rates 
= (Q'—Q)/Q, ri=(L'—L/L, t= (Tl — 
II) /II, where the primed symbols refer to 
the post-tariff, and the unprimed symbols 
to the pre-tariff situation. Under the 
stated conditions of the model, H= nr, 
V=n=n(r+wl), L=nl, and Q=, 
where v, v, l, and q represent, respectively, 
profit, value added, labor input and out- 
put of the individual firm. 


2. Properties of Alternative 
Effective Tariff Rates 


In this subsection we consider the re- 
lationship between the various definitions 
and compare the results obtained for the 
Cobb-Douglas function with those for the 
general CES case. 


Cobb-Douglas Production Function 


In the Cobb-Douglas case the equilib- 
rium conditions yield the following rela- 
tions: 


TX = ap, wl = arpQs, 
= (1 — a1 — a2)pQz, 
where a; is the imported input’s share of 
the product, œz is labor’s share, and 
(1—ai—a2) is the share going to profit. 
In this situation, value added is V=TI-+ 


wL=(1—a1)pQ.. From equation (4) and 
setting e= 1, we obtain: 


i ore (=) 


Q 1 — ay — a 


(7) 





free, - ne ~ aa 
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Since +, and dQ are proportional, the 
earlier analysis of dQ (see equation (4)) 
holds for rą. Further, since II and V are 
proportional to wL, we must haver,=7,= 
Tı. Using the above equations we find that 
the common value of Tr, 72, and T, is: 


dV 
(9) Ty = TF (1 gaie S a)! 


y 


[ di dm | 
pena ney ee ern 
(1+ 4) (1 +m) 

To compare r and Ts, we rewrite T, 
as to=7qtdt/(it+é). Clearly, r,<7, for 
all positive changes in the tariff rate. 
More importantly, a negative r, is a 
sufficient, but not a necessary, condition 
for r, to be negative. 

The discrete formulations of the effec- 
tive tariffs can be derived from the basic 
definitions and the use of the profit 
maximizing conditions: 


(10) Ta = [(1 +2) era 14m] ma 


The necessary and sufficient condition for 
7ô>0is 
(i + i) > (1 + m)%! artar) 


where æı/(arHa) =rX/(rX+wL)=rX./ 
(tXo +HwL), r=r(1+m); X and L are 
the post-tariff equilibrium input levels, 
and X. and L, are the pre-tariff equilibrium 
input levels. Since in the Cobb-Douglas 
case the ratio of the equilibrium value of 
imported input to total cost is a constant, 
equality of ¢ and m leads to a strict in- 
equality, so that 7?>0. To clarify the 
implications of this result, consider Table 
1 which shows for various values of 
a1/(ai+a) the increases in m required to 
offset increases in ¢ in order to keep Q 
constant. 

The discrete form of the effective tariff 
on the labor input is obtained in a manner 
similar to 7?: 


Ci)-<2= (rep aay a. 


Clearly, 7'=7S=7} for the same reasons 


given for the continuous case. With re- 
spect to the relationship between 74 and 74 
we see by reorganizing the expressions 
for rọ and rs that r¢=(1+2)(1+74)—1, 
from which we conclude that 74<7r4 for 
all ¢>0. 

The effect of a change in the tariff 
structure on the quantity of the good sup- 
plied by domestic producers can be 
measured by r, or 77. The use of r, (or 
7$) has distinct shortcomings. In par- 
ticular, a positive value of 7, does not 
necessarily mean that the domestic quan- 
tity supplied has increased. In addition, 
Ty provides no direct measure of the degree 
of change in Q, as does rq. 

The effect of a change in the tariff 
structure on the equilibrium quantity 
of the labor input can be measured by 
7, (or 7f). Clearly a positive or negative 
value for 7; indicates an increase or a de- 
crease in labor input and the magnitude of 
7, is a measure of the proportional change 
in the labor input. However, in the Cobb- 
Douglas case 7:=7,, so that the usual 
definition of the effective tariff rate also 
measures the effect of tariff changes on the 
equilibirum labor input. 

The effects of a change in the tariff 
structure on imports depend on the rela- 
tive effects of the tariff change on the 
quantities demanded and supplied. Effec- 
tive tariff rates provide at best an indirect 
indication of the direction of change but 


TABLE 1—LEvEL or TARIFF ON THE FINAL PRODUCT 
THAT IS NECESSARY TO OFFSET THE EFFECT ON 
OUTPUT OF A GIVEN TARIFF ON INPUT 














Tariff Import cost as a proportion of total cost 
on 

Input 0.25 0.50 0.75 
10% 2.5% 4.9% 74% 
20% 4.7% 9.5% 14.5% 
30% 6.8% 14.0% 21.7% 
40% 8.8% 18.3% 28.7% 
50% 10.7% 22.5% 35.5% 
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do not measure the magnitude of that 
change. The “natural” measure of the 
effect of tariffs on imports is ra However, 
the sign of the change in the equilibrium 
level of imports can be unambiguously 
determined by the sign of r, only if the 
change in quantities demanded and sup- 
plied are in the opposite direction. Thus, 
if an increase in ¢ leads to a decrease in 
quantity demanded and if the net effect 
of the increases in ¢ and m is to increase 
quantity supplied (r,>0), then one can 
conclude that the level of imports will 
decline. 


CES Production Function 


The specific formulation of 7, in the 
CES case is obtainable from equation 
(4), which gives the total differential of QO: 


at | 
at) *atml’ 


where A=p/(1—v), and g= (r118) /(8{r'-" 
+6jw'~*) is the equilibrium ratio of the 
cost of import to total cost. Unlike the 
Cobb-Douglas case, 7, in the CES case 
depends upon the prices of the inputs. 
With the CES production function the 
equilibrium profit level is given by 
II=(1—v)p0,, where Q, is the equilibrium 
output of the domestic industry, and 7» is 
obtained from this definition and equation 


(4) as 
z l 
A+) UFA 


Comparing 7, and Ta we observe that Ta 
is strictly less than 7,. 

From equation (3) we derive the rate of 
effective protection on labor as 


(14) r= (1— v)! 








(12) m= af 





03 r= a=] 


lean rot oe =| 


In the Cobb-Douglas case, it was ob- 


served that 7, and r; were identical. The 
shift to a nonunitary elasticity produc- 
tion function removes this identity. 

The expression o(v-+p) can be rewritten 
as 1—o(1—v). Thus, if0 <e <1/(1—v) then 
the term o(py-+p) sâm (1-++m) has the same 
sign as the corresponding terms for dm 
for r and r,. In short, with di=0, an 
increase in m decreases labor input. How- 
ever, if ¢>1/(1—v) the term changes sign 
and the labor input will increase with an 
increase in m. Thatis, when g >1/(1—v) the 
substitution effect of an increase in m 
outweighs the scale effect, so that the 
equilibirum input increases. However, 
labor input could still increase even if ø is 
inelastic, provided dé¢> [(1+é)/(1-+m) ] 
go(v-+tp)dm. 

In conclusion, we deduce from these re- 
sults that labor input decreases with an 
increase in the tariff on the imported in- 
put only if ¢<1/(1—v) and the inequality 
for dt in terms of dm does not hold. 

The last of the alternative definitions 
of effective tariff is r,, the explicit formula 
for which can be derived from equation 
(4) and from the identity V=pQ,—rX. 
After some algebraic manipulation and 
noting that rX/p0,=vg, we obtain 


ee ote (ect 
(15) (1+8 1—og 

(1 o(i—v)(1—g) )| dm ] 

(1—v)+(1—g)/ 4 (+m) 

The percent change in value added 7, 
differs from r, and 7; only in the second 
term of the expression and this difference 
is due to the assumption of a nonunitary 
elasticity. The term (1—vg) is unambigu- 
ously positive and less than one; but, the 
term [1—o(1—»)(1—g)/((1—») +(1-g)) ] 
may be positive or negative. Thus, in- 
creases in m will lead to decreases in value 
added if the term [1—c(1—v»)(1—g)/ 
((i1—v)+(1—g))] is positive; that is if 
o<(1—v)7+(i-—g), where 2<(1—»)7 
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+(1—g) as 0<v, g<1. If, therefore, 
o<2 which includes the Cobb-Douglas 
function as a special case, increases in the 
tariff on imported inputs will decrease 
value added. The opposite result follows 
if the inequality for ø is reversed. 

Comparing 7, and Ta, we note that (as 
in the comparison between 7, and 74) the 
value of r, is less than that of 7, for posi- 
tive dt and dm=0. The comparison of 
Tq and r, with respect to the effect of dm 
is somewhat more complicated. From 
equation (12) it is clear that 8Q/dm>0, 
whereas 0V/dm may be either positive or 
negative. Therefore, depending on the 
magnitudes of v, ø, and g, as well as ¢ and 
-Mm, Ta May be either less or greater than 
ry. Further, the signs of 7, and 7, may 
differ so that r, cannot be used directly 
even to indicate the direction of change in 
Q or, a fortiori, indicate the change in the 
level of imports. 

Further, in comparing 7, and 7, similar 
analysis indicates that the sign of 7, does 
not unambiguously indicate the sign of 
tı We conclude that with nonunitary 
elasticities of substitution, the tradition- 
ally defined effective rate of protection 
is not even a useful indicator of the signs 
of the changes in Q and L. 

Having considered in detail the con- 
tinuous forms of the various definitions 
of effective tariff for the CHS case, the 
discrete forms can be discussed briefly. 
Using the same procedure as in the Cobb- 
Douglas case, we obtain 


A i-+t\> 
16) r= ( —— ) aoo], 
Cta (5) 


g—-h~1 k {1-+A—a) / (1—0 } 


AD r=0+Y +m) 
ao 1, 
X_Af{l—c) = 


(18) re=(1+d) itm) & 


aD =A HP tm) (= A, 
1—vg, 


1, 


A/e) 


—1, 





where 
: (1 + m) 
(Lm), + (1 = ge) 
ar” ToX o 
Eo T erio + ewe. X + wL. 
and 





Note that X, and L, in the expression for 
go are the equilibirum free trade values of 
the imported input and of labor. 

Table 2 presents, for six selected values 
of o, the tariff rates on the final product 
(t) necessary to offset the effect of a given 
tariff on the imported input (m) so as to 
leave domestc output unchanged. It is 
interesting, though not unexpected, to 
find that the necesssary level of ¢ decreases 
with o, but the differences in the empi- 
rically most relevant range (i.e, c=0.5 
to ¢=1.5) are rather small. 

The conclusions concerning the rela- 
tionships between the various measures 
of effective tariff are essentially the same 
as those derived from the analysis of the 
continuous case. Further, we find that the 
necessary and sufficient condition for 
re =O is (1+8 > [go(1-+m)--+1—¢,]"™. 
The expression on the right-hand side of 
the inequality decreases with o and ap- 
proaches unity as oc. In other words, 


TABLE 2—LEVEL OF TARIFF ON THE FINAL PRODUCT 
THAT IS NECESSARY TO OFFSET THE EFFECT ON 
OUTPUT OF A GIVEN TARIFF ON INPUT® 




















Tariff Elasticity of input substitution 

on 
input 0.1 0.5 1.0 1.2 1.5 10.0 
10% 4.0% 3.9% 3.9% 3.8% 3.8% 2.9% 
20% 8.0% 7.8% 7.6% 7.5% 7.3% 4.4% 


30% 11.9% 11.5% 11.1% 10.9% 10.6% 5.1% 
40% 15.8% 15.2% 14.4% 14.1% 13.6% 5.5% 
50% 19.8% 18.8% 17.6% 17.2% 16.5% 5.6% 





a The entries in the table were calculated on the assumption that 
Bo =7oXo/(oXo+wLy) =0.4 and that »=0.9. 
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TABLE 3—VALUES OF 74 AND 74 FOR VARIOUS CHOICES OF ELASTICITY 
OF INPUT SUBSTITUTION AND NOMINAL TARIFF RATES* 




















g=0.1 o=0.5 
t 
T A T A rå T f +ò 
0 —0.498 —0.526 | —0,491 —0.501 | —0.481 
0.05 —0.221 —0.251 | —0.210 —0.195 | —0.195 
0.10 0.184 0.229 0.201 0,280 0,223 
0.20 1.591 1,935 1.627 2,055 1.676 
0.30 4.324 5,534 4.399 5.801 4,501 
0.40 9.375 12,712 9.521 13.272 9.718 
0.50 18.302 27.055 | 18.575 27.452 | 18.941 


899 
o=1.2 o=1.5 a=10 

ae aS T G Tg t A Ta T A 
0.481 | —0.477 —0.470 | —0.471 —0.457 | —0.322 —0.051 
—0,.155 | —0.188 —0.137 | —0.181 —0.114 0.051 0.546 

0,345 0.234 0.374 0.245 0.411 0.597 1.462 

2.211 1.701 2.281 1.725 2.370 2,496 4.878 

6.151 4.550 6.304 4.598 6.499 6.184 12.087 
14,005 9.815 14.327 9.912 14.742 | 12.999 26,463 
28.911 19.121 29.553 19,301 30.380 | 25.045 53.745 








® The entries in the table were calculated under the assumptions that go =roXo0/(roXo+why) =0.4, v=0.9, and m=0.2. 


if the imported input and labor are per- 
fect substitutes, any positive tariff on 
the final product will afford protection to 
output regardless of the size of the tariff 
on the imported input. The same holds 
true with respect to labor, profit, and value 
added. 

A more detailed comparison between 
Tô and 7Ê is provided in Table 3, which 
gives the values of these two measures for 
different values of ¢ and e. The results 
indicate that both measures increase with 
increases in ¢. However, in most cases 7? 
exaggerates the amount of protection rela- 
tive tor?. Further, the divergence between 
the two measures increases with o (for 
t>0) and with ż. These results reinforce 
our earlier conclusion that the amount of 
protection afforded to value added is not 


the most useful measure of effective . 


tariff under conditions of input substitu- 
tion, and less than perfectly elastic supply 
of output. 


III. Conclusion 


The theory of effective protection, as 
developed and applied in the last decade 
is formulated around the case of fixed 
input coefficients, where the output level 
is determined by short-run supply con- 
straints on the inputs. For that case, 
and that case alone, the protection on 
value added is a correct indicator of the 
economic cost of the tariff. Attempts to 
“adapt” the definition to other types of 


production functions (see, e.g., James 
Anderson and Seiji Naya; Leith (1968, 
1971)) cannot succeed unless one starts 
from the fundamental decision-making 
process of the firm. 

In line with received economic theory, 
this paper uses a profit maximizing model 
for the firm to allow for simultaneous 
changes in output price and marginal 
cost which reflect the changes in the 
tariffs on both the output and the input. 
With particular reference to the Cobb- 
Douglas and CES production functions, 
the paper develops mathematical expres- 
sions for the changes in domestic produc- 
tion, and in the level of labor input. These 
results are then used to formulate and 
compare alternative definitions of effec- 
tive protection (labeled 7), i.e.: the pro- 
portional change in value added (V), 
domestic output (Q), labor input (LZ), 
and profits (II). For each variable both 
continous and discrete cases are considered 

Specific expressions for these definitions 
of effective tarifis are developed for both 
the Cobb-Douglas and the CES produc- 
tion functions. In the Cobb-Douglas case 
it is shown that the protection accorded 
to value added exaggerates the effect of 
the tariff structure on domestic output and 
therefore on resource allocation, although 
it is a good indicator of the protection 
accorded to labor. In the case of the CES 
production function, the protection ac- 
corded to value added does not even indi- 
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cate the direction of change in domestic 
production, the level of imports or the 
level of labor input. The expressions de- 
veloped in this paper are, at least in the 
context of our profit maximizing model, 
better indicators of these changes. 
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Deposit Expansion and Federal Reserve- 


Banking System Interaction: 


A 


Micro Unit Simulation 


By WILLARD T. CARLETON AND Witttam R. Bryan* 


Over the past several years, a prodigious 
research effort has created several opera- 
tional models depicting significant fea- 
tures of the monetary-economic process. 
The FRB-MIT (see Frank de Leeuw and 
Edward Gramlich) and Federal Reserve 
Bank of St. Louis (see Leonall Andersen 
and Keith Carlson) models come most 
readily to mind, though there are others. 
Now that these models are on line, the 
research effort has shifted in two directions. 
On the one hand, attention has turned 
toward simulation experiments as a means 
of learning about the properties of the 
models and as a means of tracing out the 
implications of alternative monetary and 
fiscal policies (see George Kaufman and 
R. D. Laurent). On the other hand, work 
is moving forward to enrich subsystems 
of the large scale models (see Franco 
Modigliani, Robert Rasche, and Jerome 
Cooper). 

This paper proposes a modest departure 
from the research that has gone into and 
appears to be coming from these models 
of the monetary-economic process. De- 
spite our concurrence with the spirit of 
this recént research, we would argue that 
the work poses several problems; first it is 


* Professor of finance and economics at the Amos 
Tuck School of Business Administration, Dartmouth 
College, and professor of finance, University of Illinois, 
currently on leave with the Treasury Department, 
respectively. The order in which our names are given 
implies nothing as to chronological seniority or relative 
responsibility for the present article, We are indebted 
to the Tuck School Associates Program for financial 
support and to James Guerber, Dominique Lautier, and 
Jay Cary for computer programming. 
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conducted exclusively at an aggregative 
level, and second it assumes Federal Re- 
serve policy actions to be exogenous. In 
an earlier article (Bryan and Carleton) we 
suggested: 

1) The micro bank response is ex- 
actly inverse to the macro bank response 
to monetary policy. That is, the major 
disequilibrating force felt by an individual 
bank is a change in deposits; the adjust- 
ment mechanism involves changes in its 
reserve position and its holdings of earning 
assets. At the aggregate level, however, 
the Federal Reserve System directly alters 
the magnitude of member bank reserves 
and aggregate response takes the form of 
changes in total deposits and earning 
assets. 

2) In a long-run equilibrium model, 
this distinction is of little empirical im- 
portance; one assumes a completed bank- 
ing system response to monetary policy. 
Accordingly, the usual macro specifica- 
tion contains deposits as the dependent 
variable and reserves as the independent 
variable! However, the research cited 
above—in which bank behavior has been 
hypothesized explicitly—appears to have 
been motivated by concern with the dy- 
namics of the monetary mechanism, with 


1It is interesting to note that the studies by Karl 
Brunner and Allen Meltzer, while professing an in- 
terest in monetary dynamics, not only postulate a 
macro bank model, but estimate relationships from 
annual data. Similarly, the Modigliani-Rasche-Cooper 
study professes a concern with the short-run adjust- 
ments of an individual bank, but then makes estimates 
with aggregate quarterly data. 
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such issues as lags in the effects of mone- 
tary policy. In such work, slippages 
caused by differential bank behavior 
would appear to be of the essence, but 
before such slippages can be captured 
the specification must be reversed. If the 
short-run bank deposit-credit expansion 
process is of interest to monetary theorists, 
then its articulation and testing at some 
level other than purely aggregative would 
appear necessary. 

But perhaps the ultimate misconstruc- 
tion results from the general failure of the 
profession to take explicit account of the 
interaction between monetary actions 
and banking system responses.? We con- 
tinue to wallow in the longstanding and 
widespread habit of assuming Federal 
Reserve actions to be exogenous—actions 
manifested in changes in the monetary 
base, total reserves, unborrowed reserves, 
Federal Reserve credit, etc. Such practices 
enmesh us in simultaneous equations bias 
and related difficulties. The fact that the 
Federal Open Market Committee (FOMC) 
could, in principle, require the manager of 
the Open Market Account to buy or sell 
$X million of securities before the next 
Committee meeting is not a sufficient ex- 
cuse for assuming such is observed prac- 
tice. So long as the FOMC’s directive re- 
mains imprecise, its control over the 
Account Manager imperfect, and its con- 
cern with “defensive” operations manifest, 
then econometric models err badly when 
they assume as “‘fixed” observed changes 
in bank reserves, or (alternatively) when 
they assume zero covariance between such 
changes and any recognized jointly de- 
pendent variable. 

The prescription arising from these 
criticisms is imposing. It would appear 

2 This is not to say that nobody understands this 
interaction. A. James Meigs, Jack Guttentag, and 
John Wood have developed this theme fully. Un- 
fortunately, their voices get lost in the wilderness, and 


their admonitions do not get adequately imbedded in 
large-scale models 


that the minimum adequate model for 
studying the central and commercial bank- 
ing system parts of the monetary mecha- 
nism would: 


1. treat Federal Reserve and bank be- 
havior as output of an interdependent 
system ; 

2. concern itself with the dynamics of 
short-run behavior, probably producing 
bank deposit expansion/contraction as 
disequilibrium phenomena; 

3. specify the banking system portion 
of the model in terms of micro unit 
balance sheet decisions together with 
market-clearing mechanisms.’ 


Data limitations currently preclude 
complete realization of our monetary’s re- 
searcher’s summum bonum; a belated and 
sterilized version of relevant Federal Re- 
serve actions is a matter of public record, 
but weekly statements of condition of 
commercial banks are treated as confiden- 
tial. Our earlier work suggested that micro 
unit bank models would be fruitful for 
monetary research. In the present paper 
we have had to abandon a purely empirical 
approach. In what follows, we have com- 
bined an empirical model of Federal Re- 
serve open market purchases and sales 
with an arbitrarily specified micro unit 
model of the commercial banking system 
in order to simulate the behavior of jointly 
produced variables. The results are both 
reasonable and suggestive of the benefits 
to be generated by disaggregated ap- 
proaches to studying the origin and trans- 
mission of monetary actions. 

The simulation presented below in- 
volves a scheme for aggregating, or “add- 


3 The Modigliani-Rasche-Cooper study moves in this 
direction. However, the authors assume that aggregate 
changes in unborrowed reserves are exogenous; they 
then regard free reserves and interest rates as endog- 
enous. Had the Federal Reserve been acting on free 
reserves—as some argue that they were, at least in the 
very short run (e.g., Meigs)—then unborrowed re- 
serves would have been endogenous. 
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ing up,” underlying micro behavior. At the 
level of the individual commercial bank 
we “explain” changes in its holdings of 
earning assets, excess reserves, and in its 
total borrowing. For the banking system 
we simulate the deposit expansion-and- 
contraction process along with aggregate 
borrowing from the Federal Reserve. In 
addition, we depict the operation of the 
Federal funds market, thereby generating 
a Federal funds rate. Finally, our overall 
model is made a closed system by treating 
Federal Reserve open market operations 
as endogenous. 

The structural equations of the model 
are specified in every detail. As in other 
studies, we select the dependent and inde- 
pendent variables and specify the form 
of the equations. Unlike other studies, 
however, we also specify most of the 
values of the parameters of the system. 
That is, aside from our prediction equa- 
tion for Federal Reserve open market 
operations, we do not estimate parameter 
values by the usual econometric methods. 

One factor which undermines confidence 
in simulation models of this sort is the feel- 
ing that the researchers simply fudge the 
model until it works. Our model cannot 
fully escape this criticism. However, we 
faithfully observed two criteria in our 
specifications. First, it was necessary for 
our underlying micro behavior to be both 
sensible and well within the body of re- 
ceived doctrine. Thus, there are no novel 
or special purpose explanations of the 
behavior of individual banks. 

Secondly, it was necessary for our ag- 
gregating mechanism to preserve the 
integrity of distinctions between endog- 
enous and exogenous variables. There are 
variables—e.g., changes in demand de- 
posits—which are generally thought to be 
exogenous to the individual bank but 
which in the aggregate are regarded as 
endogenous to the banking system. Con- 
versely, there are variables—e.g., a bank’s 
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holdings of total reserves—which are gen- 
erally thought to be endogenous to the 
individual bank but which in the aggre- 
gate are regarded as exogenous to the 
banking system. Our simulation takes care 
to violate none of these considerations. 

One might wonder why in selecting 
parameter values we did not take explicit 
advantage of the results of the several 
banking models that have been specified 
and tested over the past few years. After 
all, the behavioral statements undergirding 
these models have had their origin at the 
micro level. That is, intuition or insights 
regarding the behavior of individual banks 
have guided the process of formulating 
hypotheses. Unfortunately, the testing 
of these models has been carried out with 
data generated by aggregates. As we sug- 
gested above, there are frequent reversals 
of causation in the aggregation process. 
Unless we are prepared to believe that all 
observations depict equilibirum condi- 
tions, there are substantial aggregation 
problems. We are left believing that the 
available parameter estimates have ques- 
tionable value for our purposes. 


I. The Structure of Federal 
Reserve Decisions 


Description of Federal Reserve open 
market purchases and sales as an endog- 
enous variable is a trial and error process 
for at least two reasons. The first is con- 
ceptual. Perhaps blinded by the textbook 
simplicity of models taking the quantity 
of money (or its rate of change, or more 
recently the monetary base) as given, 
theorists have rarely attempted to formal- 
ize the implicit model(s) contained in the 
historical record of monetary policy ac- 
tions.* In addition, informed explanations 
—particularly those of Federal Reserve 
spokesmen—emphasize the multidimen- 
sional and poorly ordered preferences of 


4 For an excellent exception, see Wood. 
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policy makers, as well as the presence of a 
number of constraints on their decisions.® 
Consequently, we are left with little prior 
work to guide us. Secondly, and especially 
in view of the informality of available 
descriptions of the Federal Open Market 
Committee-Open Market Account be- 
havioral nexus, one may appeal to a 
variety of often contradictory sources for 
information on the structure of Federal 
Reserve decisions. 

For the limited demonstration purposes 
of this study we have assumed that dis- 
count rate and reserve requirement changes 
were determined outside the system during 
the period under review. The period of 
monetary behavior examined, January 
1967 through mid-June 1968, was de- 
liberately chosen to include what Federal 
Reserve spokesman would (and did) con- 
sider episodes of active “ease” and “tight- 
ness.” The period encompasses changes 
in the discount rate and reserve require- 
ments. It avoids recent institutional de- 
velopments regarding the Euro-dollar mar- 
ket. Following the interpretation by the 
Federal Reserve Bank of St. Louis (see 
Leonall Andersen and Michael Rigg, Jerry 
Jordan and Charlotte Ruebling) an inter- 
pretation based on FOMC directives, 
banking and interest rate statistics, and 
knowledge of FOMC members’ qualitative 
assessments—the weekly record of Fed 
actions was broken into four sub-periods 
to represent four different overall policies: 


Period—Weeks Ending Policy Consensus 
1) Jan. 10, 1967- 


May 2,1967 Ease 
2) May 2, 1967- 
Aug. 15, 1967 Maintain conditions 
3) Aug. 15,1967- Maintain conditions, 
Nov. 14, 1967 but avoid bank credit 
expansion 


5 See The Federal Reserve and the Treasury: Answers 
to Questions from the Commission on Money and Credit. 


4) Nov. 14, 1967- 
June 18, 1968 


Maintain and/or firm 
up money market con- 
ditions 


Open market operations result from a 
complex and intuitive decision-making 
process. We make no effort here to repli- 
cate that process. However, we do seek to 
represent the notion that changes in 
Federal Reserve holdings of government 
securities emerge, at least in part, from a 
milieu of operating predilections, dynamic 
policy goals, general economic conditions, 
and short-run, transitory “shocks.” Our 
choice of explanatory variables (described 
in Table 1) was designed to incorporate 
proxies for these factors. Multiple regres- 
sions were used to explain weekly changes 
in daily average Federal Reserve holdings 
of U.S. Government securities for each of 
the four periods. Our choice of a linear 
statistical model and its required assump- 
tions is at best only an approximation of 
this process. 

It is our view that a major operating 
predilection of the Federal Reserve is that 
it tends to resist abrupt money market 
changes. In light of this we expect open 
market operations to be geared toward off- 
setting factors that might serve to induce 
sharp changes in interest rates. Such con- 
siderations led us to expect free reserves, 
FR,, to be negatively related to the depen- 
dent variable, OMP, (open market pur- 
chases and sales). These expectations were 
based on the notion that as market interest 
rates begin moving up, causing FR, to go 
negative, the Federal Reserve will pur- 
chase Government securities to moderate 
the decline in free reserves and the rise in 
interest rates; conversely, as credit condi- 
tions weaken, the Federal Reserve will 


- sell to moderate increases in free reserves 


and declines in interest rates.® 
Similar considerations led us to expect 
OM P, to be positively related to the differ- 


€ For a discussion of this strategy, see Guttentag. 


. 
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TABLE 1—DESCRIPTION OF REGRESSION VARIABLES 








Symbol 





Description 





OMP, 


RDIF, 


FR, 


TRGR, 


IP, 


MF, 


Change in daily average Federal Reserve holdings of U.S. Governments, resulting from open 
market purchases and sales. Sources and uses of reserves are summarized by the identity ATRy— 
OM P,—ARB,= MF, where ATR, =change in total member bank reserves, ARB, = change in member 
bank borrowing, and MF,=market factors, the net of all other sources and uses of reserves. 


Difference between daily average 3-month Treasury bill rate and the maximum of Fed discount rate 
(New York) and Federal funds rate, both rates lagged one week. RDIF;, is thus an opportunity cost 
for banks under reserve pressure. 


Free reserves for week t— 1, by market lore and sometime Federal Reserve interpretation a measure 
of money market conditions. 


(TRt1—TRt-3)/TRt-3. This lagged two week percentage change in total reserves is designed to 
reflect the longer-run setting within which current open market operations are occurring. 


Industrial production index, lagged one month till the last week of the month, at which time the 
current month’s index is used. 


Market factors affecting reserves during current week. This variable is not lagged because, while it 
is clearly exogenous within one week periods, open market forecasts and practices are directed 
toward contemporaneously offsetting this variable as a market-disruptive influence. 








Source: Federal Reserve Bulletin 


ence between market interest rates and 
the cost of borrowing, RDIF,, during 
periods of ease. However, during periods 
of severe credit restraint we might expect 
the relation between RDIF, and OMP, to 
be reversed. For, during such periods the 
federal funds rate is likely to rise above 
yields on Treasury bills. Moreover, it is 
likely that changes in credit demands will 
be substantially mirrored in movements in 
this rate. If under such circumstances the 
Fed continues to moderate movements in 
interest rates the coefficient relating RDIF, 
to OMP, will take on a negative sign. 
Results with FR, were consistent with 
hypotheses and generally significant. Re- 
sults with RDIF, were somewhat disap- 
pointing though they were generally con- 
sistent with our hypothesis regarding the 
expected coefficient signs—even to the 
extent of showing a negative sign in period 
3). However, the coefficients did not quite 
reach acceptable levels of significance. 
We expect a positive relation between 
the percentage change in total reserves 


over the preceding two weeks, TRGR, 
and the dependent variable. TRGR, is 
intended to depict the monetary policy 
setting. On the average we expect week-to- 
week open market operations to move in 
the same direction as underlying changes 
in total reserves. Indeed, over reasonably 
long periods we expect OMP, to be the 
principal factor bringing about changes 
in reserves. Results were consistent with 
hypotheses and generally significant. 
There is a long standing notion that 
monetary policy tends to “lean against 
the wind.” If this is the case, we should 
expect a negative relation between gen- 
eral measures of business activity such 
as the industrial production index, LP, 
and open market operations. Results were 
generally consistent with hypothesis. How- 
ever, in only one test did the coefficient 
reach an acceptable level of significance. 
As indicated, we expect the Federal Re- 
serve to offset short-run shocks to the 
reserve base. Hence, we expect a negative 
sign to attach to the coefficient relating 
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TABLE 2—REGRESSIONS EXPLAINING CHANGES IN FED 
HoLDINGS or U.S, Government SECURITIES, OM Pi 











Period 
Variable 1) 2) 3) 4) 
Intercept 16232.8 11180.8 —790.7 9724.3 
(2.16) (.41) {.11) (1.02) 
RDIF, 27405.6 4434.5 —49104.3 22570.8 
(1.05) (.22) (1.53) (1.18) 
FR, — .622 —1.02 —1.44 —.766 
(1.54) (1.87) (2.91) (2.45) 
TRGR, 6027.5 6823.6 8164.6 6094.7 
(1.97) (1.56) (2.54) (2.44) 
IP, —102.0 —69.9 8.66 — 60.6 
(2.13) (.40) (.19) (1.03) 
MF, — 478 — 752 —.910 —.439 
(4.00) (4.94) (7.80) (2.45) 
R? .73 72 .87 36 
degrees of 
freedom 10 9 9 23 


Note: Absolute values of ratios are given beneath the 
coefficient estimates in parentheses. 


open market operations to market factors 
affecting reserves, MF. Results were con- 
sistent with hypotheses and statistically 
significant. 

Results from this regression work are 
used below in a model in which Federal 
Reserve purchases and sales of Govern- 
ment securities turn out to be endogenous 
to the total “system” and in which there 
is interaction between actions of the Fed 
and the behavior of the banks. In the sim- 
ulation the regression coefficients shown 
in Table 2, together with successive weekly 
values of the independent variables, are 
used to generate weekly purchases and 
sales of Government securities. Because 
several of the independent variables— 
namely FR, RDIF,, and TRGR,—are 
generated, at least in part, by the bank- 
ing system portion of our model, open 
market operations may be regarded as 
endogenous. In turn, because open market 
operations affect the credit expansion pro- 


cess there is feedback and interaction be- 
tween the nominal dependent variable and 
the so-called independent variables. 
Notwithstanding our views regarding 
interaction and ‘feedback, ordinary least 
squares procedures were used to estimate 
the structural coefficients. In light of our 
expressed concern regarding work that 
assumes Federal Reserve behavior as 
exogenous and then goes on to estimate, 
say, a banking system response, perhaps 
we should express misgivings at our own 
empirical work. In principle, we are no less 
subject to criticism in treating the rest of 
the world as exogenous in estimating a 
Federal Reserve behavioral equation. We 
have sought to turn aside some of our self- 
criticism by limiting ourselves to lagged 
independent variables. In any event, we 
make no pretense that our model specifi- 
cation is satisfactory for other than the 
demonstration purposes of this study. 


II. The Structure of Individual 
Bank Decisions 


The first thing needed for a micro unit 
decision model is a balance sheet. The 
degree of balance sheet aggregation for 
this model was dictated by two considera- 
tions: first, an overriding interest in those 
central and commercial banking system 
interactions which produce demand deposit 
expansion and contraction, rather than in 
the details of bank earning asset alloca- 
tions; and second, a felt need to avoid any 
disaggregation not absolutely required in 
order to serve the first objective. With 
more balance sheet detail would come the 
requirement for more decision rules, and 
ours were assumed, not empirically esti- 
mated. 


Balance Sheet of Individual Bank 


Assets 
Cash items in process of collection (C7PC) 
Reserves 
Required (RR) 
Excess (RX) 
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or 
Unborrowed (RU) 
Borrowed (RB) 
Federal funds sold (FF-) 
Earning assets (EA) 
Liabilities 
Demand deposits (DD) 
Time certificates of deposit (CD) 
Other time and savings deposits (SD) 
Federal funds purchased (FF*) 
Borrowing from the Fed (RB) 
Other items (OJ) 


We depict our typical bank as receiving, 
exogenously, changes each day in its DD, 
CD, SD, and CIPC positions. Given re- 
serve requirements and stability in OF 
(which primarily consists of capital less 
fixed assets), the bank thus faces a daily 
funds available (AF) equation: 


AF x, = ADDy + ACD + ASDa 


1 
(1) — ACIPCa — ARX a 


where A is a backwards first difference 


* 

operator and ARX is the change in de- 
sired excess reserves from day t— 1 to day t. 

The bank will make a subsequent pur- 
chase or sale of earning assets (according 
to rules to be described below), generating 
an implied desired Federal funds purchase 
or sale for the day: 


(2) 


It should be recognized that we specify 
this sequence arbitrarily. One could im- 
agine circumstances in which it would be 
appropriate to reorder the events. For ex- 
ample, it seems plausible to imagine that— 
in light of high returns for lending Federal 
funds—a bank might reduce its holdings of 
other earning assets. Notwithstanding 
such considerations, we specify that if 

+ 


AEA exceeds AFa then FF, will be 
Kon 


positive for the day and FFs zero. Con- 
vendy if AFA, is less than AP; Ta then 


AEAa — AFa = FFL — FFn 


FF; æ will equal zero, and sri; will 


. 
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equal the discrepancy. Several features of 
this process should be noted: 

1) At the level of the individual bank we 
make no distinction between sources of 
borrowed reserves. It therefore is con- 
venient to summarize any day’s implied 

+ 


desired borrowing in FFa. However, as 
will be discussed below, we determine bor- 
rowing from the Fed in our aggregation 
procedure. 

2) Our market-clearing mechanism does 
not formally operate except at the close of 
each “statement” week, on Wednesday. 

+ 


This has two consequences. First, FFa— 


FF could be regarded as the day t’s real 
spot reserve excess or deficiency—to be 
covered by an appropriate transaction at 
some time within the reserve settlement 
period. Secondly, because Federal funds 
are not formally purchased or sold each 
day, the funds statement, equation (1), 
does not contain any unwinding of the 
previous day’s Fed funds transactions. As 
will be seen, final settlement does take 
place on Wednesday, and the daily funds 
equation for each bank on the next day 
will incorporate such unwinding. 

3) Conceptually, we do not preserve 
derivative deposits at the level of the in- 
dividual bank. That is, all proceeds-from 
purchase or sale of earning assets during 
day t are assumed to be cleared the same 
day (if you will, settlements are made in 
Federal funds). The output to the rest of 
the banking system of this deposit write- 
up/write-down and shift to another bank 
will be accounted for in our aggregating 
functions. 

From the above description it can be 


* 
seen that two decisions, ARX; and AFA it, 
summarize each bank’s daily response to 
changes in its operating environment. Be- 
fore specifying the functions that gener- 
ate these decisions it is necessary to de- 
scribe the simulation model’s population 
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of banking units. For programming con- ` 


venience, we assumed a common weekly 
reserve settlement period for all banks (a 
departure from Federal Reserve operating 
rules during the period of the simulation). 
However, ih deference to the popular no- 
tion that distributional effects may emerge 
by virtue of differences among banks, we 
created two classes of banks—large, money 
center units and small, conservatively run 
units. Thus our final model includes 
twenty-five of each kind. Initial balance 
sheet proportions for the large banks 
were modelled after the largest twenty- 
five banks as of December 31, 1966. The 
smaller units were based on the relative 
frequency of nonreserve city banks 
grouped by size of total deposits. 

These units were scaled up to represent 
the approximate size of the banking sys- 
tem, including member and nonmember 
banks, as of year-end 1966. Initial Federal 
funds, borrowing from the Federal Reserve 
and excess reserves were allocated in the 
following fashion: Federal funds positions 
were assumed to be zero for all banks. This 
assumption no doubt produced some of 
the divergencies between observed and 
simulated borrowing from the Federal Re- 
serve in the first few weeks of the simula- 
tion runs. Initially, this borrowing was 
prorated to large banks and excess re- 
serves were prorated to small banks. This 
was felt to be a reasonable approxima- 
tion to observed bank behavior. 

Decision functions and constraints dif- 
fered between each class of bank. For the 


* 

large banks ARX=0, while for the small 
banks ARX was treated as a random 
variable with uniform distribution, and 


* 

2RX i <ARX a <i SRX ii This latter 
specification might not be adequate in a 
longer-run model in which one can observe 
a systematic decline in excess reserves, re- 
flecting simultaneously a rise in interest 
rates and an increase of funds management 


efficiency in the banking system. For a 
daily model running over a year or so, how- 
ever, we think the assumption that ag- 
gregate ARX is random is a very close 
approximation to reality. 

Earning asset decisions are more com- 
plex, since it is desirable to incorporate 
both funds availability and opportunity 
cost considerations. The decision func- 
tions for earning assets were specified to 
be the same for small and large banks, and 
of the form 


(3) AEA in = Sn AF it 


where 

(4) Sic = —15 [ra — maximum (ra, rs) | 
+ ex for AFa < 0; 

and 

6) da = 15 [ru — maximum (ras, 730) | 
+ ez for AFa > 0; 

and 


r= daily average three-month Trea- 
sury bill rate for the current reserve 
settlement week; 

ra=New York Federal Reserve Bank 
discount rate for the current re- 
serve settlement week (changes in 
this rate were assumed to occur on 
the first day of the relevant week) ; 

ra= Federal fund rate for the current 
day (this rate is generated daily, 
within the model, after the initial 
day of the simulation); 

e= random variable, uniformly dis- 
tributed with 4 <e4<1.4; 

éax=random variable, uniformly dis- 
tributed with .5 <é.4<1.5. 


It is clear from this description of earn- 
ing asset decisions arid from equation (2) 
that cumulative under- or overreaction to 
funds flows can prdduce a large cumulative 
desired Federal funds position. Since we 
know that the ground rules under which 
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bank money desk managers typically 
operate set limits on exposure to the risks 
inherent in large reserve position shifts, 
we placed the following constraints pos- 
sible changes in purchase or sale of Federal 
funds. 


—15(RRaı + RX ea) 


(6) < E WPa — FPT) 


y=1 
< (RR + Rea 


where t=1,..., 7. 

That is, cumulative net desired lending 
will not exceed 15 percent of the previous 
day’s spot reserve position, nor cumula- 
tive net desired net borrowing exceed 10 
percent of the previous day’s reserve posi- 
tion. Daily earning asset purchases and 
sales as described in equation (2) are ad- 
justed, when necessary, so as to satisfy 
constraint (6). 

Verbally, the model of banking behavior 
depicted with equations (3), (4), and (5) 
and inequalities (6) is of a bank that buys 
and sells earning assets in response to 
daily funds inflows and outflows, respec- 
tively. The degree of this response, as 
given by the 6 coefficients, would be 
randomly distributed around a mean of 
1.0 in the absence of opportunity cost 
considerations. As the opportunity cost 
(the spread between asset opportunities, 
Ta, and potential borrowing costs, 72, and 
fa) becomes positive the bank’s behavior 
becomes more aggressive. Conversely, a 
negative spread induces more conservative 
behavior. For example, with a positive 
spread of .005 (which was about the 
largest value in the period under study), 
the bank would be more willing to run the 
risks of incurring a reserve deficit and 
would tend to overbuy (6 averaging 1.075 
in equation (5)) and undersell (6 averaging 
.925 in equation (4)) earning assets. 

While the above specification captures 


much of the flavor of the real world, it 
must be emphasized that it has no em- 
pirical basis other than current lore of 
banking and conversations with practicing 
bankers. An econometric model of an in- 
dividual bank would no doubt be richer 
in detail and would be specified to change 
over time. Banks probably are infinitely 
elastic suppliers of commercial loans to 
their customers on existing terms for short 
periods of time. Over a month or a quarter 
or six months, however, one would expect 
to see some adjustment, resulting from 
changes in bank expectations and cus- 
tomer demands for loans, in equations 
such as (4) and (5) which include lending 
behavior implicitly. Some of the dis- 
crepancies between actual and simulated 
banking system behavior reported in Sec- 
tion IV below probably are a consequence 
of our specification of bank decision rules 
as unchanging over the simulation period. 


III. The Structure of Federal Reserve- 
Banking System Interaction 


As stated in Section II, at the level of 
the individual bank we take ACIPC;, 
ADD, ASD» and ACD; as exogenous. 
This means that the overall model must 
provide a mechanism for allocating these 
variables among the banks. The equations 
which are used to generate these variables 
are as follows: 


(7) ACI PCi = 6z D Dit = CIPCune3 


where ezi is a random variable drawn from 
a uniform distribution with .09 <es<.11. 
Most empirical studies of banking system 
behavior ignore CIPC by netting it from 
demand deposits. For very short-run and 
disaggregated models realism dictates that 
we include this important source of 
variability in available funds. 


[ DDii- 


| > DDii 


t=1 


ær + esie 
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(9) a, = 1/7 (OMP, + MF,) 


50 50 
+ 5 AEA wt — È Cait 
i=l i=l 

where esi is normally distributed with 
u=0, o?=.005DDx_1 for small banks, g? 
= .01DD a- for large banks. Equations (8) 
and (9) reflect two key modelling assump- 
tions: that bank 7’s demand deposit ex- 
perience is at least roughly proportionate 
to its size; and, as mentioned previously, 
that the derivative deposits created by all 
banks on day t—1 are immediately drawn 
down to be redistributed over the system 
on day t. Thus we can think of day t’s ag- 
gregate demand deposit change as made of 
two components, the first one exogenous 
to the banking system, the second reflect- 
ing the initial round of endogenous expan- 
sion or contraction arising from day t—1’s 
bank credit decisions, i.e., the first round 
of the textbook model at work. 


SD; 
(10) ASDy = |—————| asp, 


50 


D SDi 
i=l 


where ASD, is the aggregate change in 
savings and other non-CD time deposits, 
assumed to be exogenous for the week in 
which day t occurs. The observed stability 
of these deposits (except perhaps around 
quarterly interest payment dates) led us 
to dispense with random changes. 

For time certificates of deposit (CD), 
we assumed the following: 


C Diti 
(11) ACDa = ae ae + esi 
E CDan 
i=1 
25 
(12) a, = ACD, — 2 Cit 


teal 


where ACD, is the aggregate change in 
daily average time certificates of deposit 


for the week in which day t occurs. Our 
treatment of ACD, as exogenous is a neces- 
sary compromise with reality, since an 
adequate framework for endogenous de- 
termination of such deposits would have 
to incorporate markets for short-term debt 
instruments more generally. The variate 
esi is normally distributed with u=0 and 
o= 01CDx-1. Only the large banks in our 
model population are given a CD position. 

The interest rate on Federal funds, 
while taken by each bank as given, is 
changed daily as an endogenous variable 
of the system. In designing this part of the 
model we faced two choices: to portray 
the rate for each day as a market clearing 
rate, with the implied assumptions of 
equilibrium and well-defined aggregate de- 
mand and supply functions for Federal 
funds. Given the incompatibility of such a 
framework with our description of daily 
micro level bank decisions in a disequilib- 
rium context, however, we chose instead to 
formulate the Federal funds market as one 
in which the rate—or price—adjusts with 
a one-day lag to the discrepancy between 
aggregate quantities supplied and de- 
manded. The following rules summarize 
our (admittedly ad hoc) procedures: 


50 iy a 
1) Tf D0 (FFa-1 — FFx-1) > 0 and 


iml 
ry > maximum (fee, fa—1), then 
734 = 73t-1 + .0003 


0 oe set 
2) If >) (FFs — FFs) > 0 and 
i=l 


ru < maximum (fet, 3—1), then 
Tat = 13t—1 + .0001 
50 
3) lt > (FF — PFa) <0 and 
teal 
fit > maximum (Fe, Ta), then 


Tee = 13t—-1 
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50k a 
4) If > (FFa-1 — FFu-1) < 0 and 


i=l 

< maximum (ret, rst—1), then 
T3t—1 — .00025 

025 


Yit 
rst = 


5) 13% > 


Since the Federal funds market is not 
formally cleared until the last day of each 
week, one can think of rules 1) through 5)as 
summarizing interior recontracting. More- 
over, given decision rules summarized by 
equations (3), (4), and (5), adjustment of 
rs from day t—1 to day t tends to produce 
the kind of earning asset choices one would 
expect from such changes in opportunity 
costs. For example, if the Treasury bill 
rate, 71, is consistently higher than the 
discount rate, 72, or Federal funds rate, 
rst, one would expect (and the model gen- 
erates) an aggregate tendency of the 
banking system to overbuy earning assets. 
The residual net demands this behavior 
produces (bank credit and demand de- 
posits increasing more rapidly than can be 
validated by observed increases in the 
stock of unborrowed reserves) will force 
increases in the Federal funds rate. Our 
statement of rules 1)~5), and equations 
(3)—(5) in terms of the maximum of rx and 
rat reflects a conservative—and nonempir- 
ical—specification of discontinuities in op- 
portunity cost considerations. 

It is clear that on any given day t the 
banking system’s net demand for Federal 
funds can be positive or negative. More- 
over, the existence of such a net demand/ 
supply has implications for individual 
banks, the system as a whole, and the 
Federal Reserve. Consider, for example, 


50+ - 
the case in which $, (FFa—FFa)>0. 
Zi 


In such a case both borrowers and lenders 
could be satisfied; lenders for the obvious 
reason and borrowers because there exists 
a last resort source of reserve balances, the 
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Federal reserve discount window. Thus, 
* 


+ = 
the amounts FF, and FF, are added to 
each bank 7’s cumulative desired Federal 


funds position, > (FP.,— FFs). 
=l 
On the other "hand, if 3 (ERa — FFs) 


<0, all borrowers can be sansa: but for 
some lenders there will be no market, 
since our “‘tatonnement’”’ described above 
is not required to converge to an equilib- 
rium. While it is possible for disappointed 
lenders to carry their unintended excesses 
of reserves to day t+1 (the reserve settle- 
ment rules cumulate positions within the 
week), it is also possible to freeze frus- 
trated Federal funds loans forever out of 
the market by adding them to excess re- 
serves for the day. This is accomplished 
by entering randomly the list of banks for 
+ = 


which FFa—FFa =o and adding the ab- 

solute sount to ARX; i until in the ag- 
50 

gregate D (PPa _FF,)= 0. We adopted 


this latter procedure in order to induce 
some interest rate response in aggre- 
gate excess reserves for the first six 
days of each week. Market-clearing arith- 
metic would otherwise call for such 
treatment on the settlement day. That is, 
from each bank’s daily balance sheets (and 
assuming that desired RB is held to zero 
within the week), 


ARRa + ARXn + PFa 
13 
oe = ARU s + FF 


Rearranging terms and summing over all 
banks and days, 


* + * — 
>> (FF. — FR) = 
t 


(14) 


LARR — DS ARU+ DARK 
t t t 
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*- X 
where FF and FF are day t’s aggregate 
desired Federal funds borrowing and lend- 
ing, respectively. But we also know that 
on the books of the Federal Reserve 


or 
> ARB, = >> ARR, — > ARU; 
t t t 


ae) + È ARX, 


* 
Therefore, if >> ARX,= >> ARX,, or de- 
t t 


sired excess reserves equal actual excess 
reserves, we can subtract (16) from (14) to 
get 


(17) SS (FR — FF.) = SL ARB, 


Thus aggregate net demand for Federal 
funds, which has a zero lower bound be- 
cause of our treatment of any day’s net 
negative amounts, equals borrowing from 
the Federal Reserve. That is, Federal 
funds transactions cannot create or de- 
stroy reserves for a statement week, even 
though net demands and accompanying 
bank credit and demand deposits can 
exist on any given day. 

Several features of our market-clearance 
should be noted: 

First, changes in borrowing from the 
Federal Reserve, >, ARR, and hence 
>. RB,, are determined without reference 
to individual banks. Our individual bank 
decision functions provide for Federal 
funds borrowing only. If Federal funds 
lending is inadequate, some banks end up 
with the “hot potato”; they in fact borrow 
from the Federal Reserve. This borrowing 
occurs at the end of the statement week. 
On the first day of the following week 
each bank’s funds equation (1) has a 
term on the right-hand side of the form 

7 *+ -~ 


— (FF — FEF), reflecting reversal of 
y=i 


the previous day’s completed Federal 
funds transactions (as indicated, borrow- 
ing from the Federal Reserve is imbedded 
in these transactions). 

Second, market clearing thus takes place 
on day seven of each week (other than 
placing the zero lower bound on aggregate 
ARB, daily) in the sense that only on this 
day are transactions recorded which for- 
mally require reversal on the next day. 

Third, money, market lore suggests that 
there is considerable intra-weekly fluctua- 
tion in “pressure” variables (Federal funds 
rates, bank reserve positions, etc.). Weekly 
clearing allows this to be reproduced in the 
model; daily clearing would involve daily 
repayment of transactions involving re- 
serves, and restrict the fairly substantial 
daily movements observed in Federal 
funds rates. 


IV. Simulation Results and Conclusions 


The model described in the previous 
three sections was used to simulate daily 
Federal Reserve open market purchases 
and sales and banking system response for 
fifty weeks beginning March 23, 1967. The 
structure of regression coefficients in Table 
2 was employed to generate Federal Re- 
serve open market decisions. The values 
of the independent variables RDIF,, FR: 
and TRGR, employed, however, were the 
values generated endogenously by the sim- 
ulation model, after the start-up period. 
In terms of the desiderata stated at the 
outset of this paper, changes in earning 
assets and reserve positions were endogen- 
ous both to individual banks and to the 
system. Changes in demand deposits were 
exogenous to individual banks but endog- 
enous to the system. Finally, the en- 
dogeneity of Federal Reserve open market 
operations was made explicit. The total 
system thus was closed insofar as possible. 

Several observations regarding the ‘‘feed- 
backs” of the banking system of Federal 
Reserve actions may be highlighted. 
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1) As the banking system’s demand for bor- 
rowed funds is made manifest in terms of 
rising rates on Federal funds, the Federal 
Reserve is led to reduce the rate at which 
it purchases government securities. Thus, 
expansive actions of the banking system 
tend to be self-limiting when considered 
within the total system. 2) As free reserves 
rise, reflecting declines in bank borrowing 
from the Federal Reserve or, alternatively, 
a rise in unborrowed reserves relative to 
required reserves, the Federal Reserve 
reduces its pace of purchases. If this were 
not the case, the total system would 
“blow up.” 3) If the reserve base has been 
expanding in the recent past, it will tend to 
expand further in the current period. This 
reflects the inertial characteristics of the 
system. 

The findings reported below use statis- 
tics for R? along with graphs to summarize 
the relationship between simulation-gen- 
erated and actual time-series. We em- 
ploy R? not in order to suggest any prob- 
abilistic interpretation but because it is an 
easily understood measure. On the other 
hand, squaring deviations may not be the 
most appropriate technique, given the 
capacity of Monte Carlo model specifica- 
tion to increase or decrease random move- 
ments. Therefore we have provided graphs 
of simulation and actual time-series, in 
terms of four-week averages, to suggest the 
degree to which the simulation captured— 
or failed to capture—major movements in 
endogenous variables. 

We would conclude that these results, 


TABLE 3-—-SUMMARY OF REGRESSIONS OF SIMULATED 
VARIABLES ON Historic VARIABLES 











Variable Re 
Open-market purchases and sales (OM P4) .21 
Federal funds rate (rst) Si 
Excessive Reserves (RX) 02 
Borrowings from Federa. Reserve (RB) 02 
Total Reserves (TR) 81 
Demand Deposits (DD,) 84 
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FIGURE 1. OPEN MARKET PURCHASES AND SALES. DATA 
ARE FOR Four WEEKS BEGINNING THE 
Werk oF Marcy 23, 1967. 


albeit based on primitive model designs, 
support the concept of a disaggregated 
approach to studying banking system— 
Federal Reserve interactions: 

1. With the exception of excess reserves 
and borrowings, the simulations track his- 
tory quite well. Given our specification the 
excess reserves result was to be expected; 
in fact we would have been hard-pressed 
to account for a good fit. The results with 
borrowings were disappointing, but we 
believe they could be substantially im- 
proved with the use of empirically esti- 
mated micro unit decision functions. 

2. There is a pronounced tendency for 
simulated values of the Federal funds 
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Ficure 2. FEDERAL Funps RATE. DATA ARE FOUR- 
WEEK AVERAGES BEGINNING THE 
WEEK OF Marcu 23, 1967. 
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Ficure 3. TOTAL RESERVES. DATA ARE FOUR-WEEK 
AVERAGES BEGINNING THE WEEK OF Marcu 23, 
1967, Nore: $2.8 BILLION HAS BEEN ADDED TO 
ACTUAL SERIES TO ADJUST FOR SCALE 
DIFFERENCES IN INITIAL CONDITIONS. 


rate, open market purchases, borrowings, 
and, hence, increases in total reserves and 
demand deposits, to exceed historic values 
during the middle weeks of the simulation. 
We suspect this divergence is attributable 
to the assumption of unchanged bank de- 
cision rules over the fifty-week period. 
That is, had the rules specified less ag- 
gressive behavior during this period, the 
banks would have then put themselves 
under less of the reserve position pressure 
which forces up the Federal funds rate and 
member bank borrowing. There would also 
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Ficure 4. Demann Deposits. DATA ARE Four-wEEK 
AVERAGES BEGINNING THE WEEK OF Marcu 23, 
1967. Note: $46.2 BILLION HAS BEEN ADDED TO 
ACTUAL SERIES TO ADJUST FOR SCALE 
DIFFERENCES IN INITIAL CONDITIONS. 








thus have been less such pressure for open 
market operations to offset via more liberal 
purchases of securities.” Mechanically, it 
would have been possible to experiment 
with the decision rules to improve the fit. 
We chose not to do this because the sim- 
ulations as run call attention to the major 
need for empirical work on at least a 
representative sample of real banks. For 
this, it would be useful to have individual 
bank data on a daily basis over an ex- 
tended period to time. Such data are not 
currently available, and substantial effort 
would be required to construct the ap- 
propriate data matrix. 

3. It is difficult to resist the comment 
that the stability of the model when closed 
suggests something about the real world. 
This suggests that Federal open market 
strategies involving less concern for short- 
run money market phenomena should also 
be simulated. Rather than attempt this in 
the current paper we would first cali for 
more empirical content to the model. Then 
we could have at hand a tool available for 
monetary policy simulation experiments 
generally. Existing econometric models 
are quarterly; aside from the defects men- 
tioned early in this paper, they are in- 
herently unsatisfactory vehicles for mon- 
etary policy simulations because they can- 
not deal with the fact that policy is for- 
mulated and conducted continuously. A 
more fully developed model of the kind 
described in this paper could provide a 
useful alternative to the quarterly models, 
because it is designed in the same time- 
frame context within which monetary 
poicy, for better or worse, is conducted. 
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Optimal Distributed Lag Responses and Expectations 


By ROGER CRAINE* 


Gradual adjustment in economic models 
can be divided into two categories; lags 
which the decision maker for an economic 
unit controls, and lags which he cannot 
control. Friction in the system, e.g., gesta- 
tion periods, creates lags outside the decision 
maker’s region of control. When the decision 
maker for an economic unit exerts no control 
over a lag, the best an econometricidn can do 
is to analyze the economic process and 
attempt to measure the lag. With no specific 
information, unrestricted flexible measure- 
ment techniques benefit the econometrician 
by allowing the data to determine the form 
of the lag. 

This paper examines lags which the 
decision maker fully controls. The speed of 
adjustment is subject to adjustment costs, 
but no friction. The decision maker can 
shorten, or eliminate, the lag if he is willing 
to pay the cost. Under these conditions, the 
optimizing decision simultaneously deter- 
mines the profit maximizing levels of opera- 
tion and the best adjustment path. If the 
econometrician can derive an analytic ver- 
sion of the optimal adjustment path he gains 
valuable information about the structure he 
intends to estimate. 

Robert Eisner and Robert Strotz wrote 
the seminal paper on optimal distributed lag 
adjustment. They derived the optimal ad- 
justment path and expressed it in the format 
of the familiar Koyck partial adjustment 
equation. Arthur Treadway and Robert 
Lucas built on their work making the objec- 
tive function more general and expanding it 
to a vector of optimal adjustment paths. 
However, Lucas retained the stringent as- 
sumption made by Eisner and Strotz, that 

* Federal Reserve System, Board of Governors. 


I wish to thank members of the Board’s staff and es- 
pecially Peter Tinsley, for their comments. 
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the independent variables maintain a con- 
stant path over the entire planning horizon. 
Treadway adopted the equivalent assump- 
tion of static expectations. Static expecta- 
tions, or a constant path for the independent 
variables give adjustment equations with 
targets or “‘desired levels” that are fixed over 
time. 

John P. Gould, Lance Taylor, and Peter 
Tinsley tackled models with changing ex- 
pectations, or nonconstant paths of the 
independent variables. Taylor concentrated 
on a model with expectations driven by a 
particular Gauss-Markov process, while 
Gould solved a one-dimensional determin- 
istic model for an optimal adjustment path. 
Tinsley solved a more general model which 
covers both Gould and Taylor’s cases. He 
expressed the optimal adjustment equation 
in a partial adjustment format where the 
“target” depends on all the nonconstant 
future (or expected future) values of the 
independent variables. 

This paper is primarily based on Tinsley’s 
solution. The purpose is twofold: 1) to show 
the advantage in using an optimal adjust- 
ment specification and 2) to show the critical 
role that future values (or forecasts) play in 
determining the optimal adjustment path. 

To demonstrate the advantage in an opti- 
mal adjustment specification I compare a 
derived optimal adjustment path with an 
ad hoc adjustment specification. The opti- 
mizing process places restrictions on the 
adjustment path and yields explicit func- 
tional forms which may be used to estimate 
the lag pattern more efficiently. In addition, 
the comparison makes explicit the implicit 
assumptions associated with ad hoc adjust- 
ment mechanisms and attributed to adjust- 
ment costs. For example, when ad koc adjust- 
ment patterns violate the restrictions im- 
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posed by the optimizing process, it implies 
the decision maker consciously follows a 
sub-optimal policy. 

In the final section, I examine the impact 
of future values on the optimal adjustment 
equation and methods to approximate the 
future values. The target is extremely sensi- 
tive to different forecasting specifications. 
I discuss the strengths and weaknesses of 
three forecasting techniques. They range 
from naive static forecasts to a trajectory 
of forecasts for a nonstationary probability 
distribution. 

Throughout the paper I use the firm’s 
demand for quasi-fixed factors as an example 
of the adjustment process. 


I. An Ad Hoc Adjustment Model 


Econometricians segment the construction 
of ad hoc adjustment models into two inde- 
pendent operations. First they solve a static 
model for the equilibrium conditions. Then, 
the static model is “dynamized” by adding 
an ad hoc adjustment process which repre- 
sents the retarding effects of the adjustment 
costs. The lag spreads the realization of the 
static equilibrium over time.! 

To illustrate the process I derive the well- 
known Koyck partial adjustment equation 
using a static neoclassical model of a firm. 
A generalized objective function is used 
where the firm either maximizes profit or 
minimizes cost depending on whether the 
firm determines output, or whether it meets 
a given output constraint. The objective 
function is: 


(1) T = fo 


v(x, q | ~,r,6) profit maximization 
p w g,7,6) cost minimization 
v = {pg — re — elg — f()]} 
where: 


a = the present value of the profit stream 
ô= the decision maker’s discount rate 
p=price of output 


1 For an example of the two-step-construction process, 
see M. Ishaq Nadiri and Sherwin Rosen, pp. 459-61. 


r= (x1) vector of factor rental rates 
x =(nx1) vector of factor inputs 
@=marginal cost 

f(x) =the production function 
q= quantity 


I make the conventional assumptions that (i) 
the firm operates in perfect competition in 
both the product and factor markets, (ii) 
the objective function is defined in the posi- 
tive orthant, is strictly concave, and (iii) 
the production function has positive margin- 
al products and passes through the origin. 

The necessary conditions for maximization 
are: 


(a) v2 = of2 -7r = 0 
(b) v = q — f(x) = 0 
The solution is a vector with n+1 elements. 
Factor inputs, x, constitute n elements. The 
remaining element is output g, or marginal 
cost ¢. If the predetermined output con- 
straint, which I call Q to distinguish it from 
output determined by the firm, equals the 
profit maximizing output q, then’ the two 
solutions coincide, i.e., if, 
Q =q then, 
ġ=p and, 


æ (cost minimizing) = v (profit maximizing). 


(2) 


Notice the values that satisfy (2) are inde- 
pendent of time. The integral is maximized 
by maximizing at each point in time. 
Solving equation (2a) for the static 
equilibrium level of factor inputs gives:? 


at = f(r, d) 


The static equilibrium vector, x’, serves as 


2The Jacobian of the production function never 
vanishes guaranteeing the unique inverse transforma- 
tion fz exists. The Lagrangian multiplier depends on 
the model chosen, 
$ 
o= | 


(Q) cost minimization 


profit maximization 


when the firm chooses its output level it equates mar- 
ginal revenue, ¢, to price, and the multiplier is easily 
eliminated. However, when the firm meets an output 
constraint, marginal costs, ¢(Q), depend on the given 
output level. 
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the target in the partial adjustment equa- 
tion. The ad hoc adjustment mechanism is: 


(3) Yt ti = AM = L [e = Xej 
where: 
L? = constant matrix? 


or in distributed lag form, 


t š 
(4) a= L E L] for large t 
i=0 

The simplicity and flexibility of the adjust- 
ment relation (3) make it very popular. The 
equation uses only observed values of the 
variables. Thus, the decision maker (or 
model builder) need not know or consider the 
future. In addition, a non-linear-analytic 
expression, reflecting the curvature of the 
production surface, serves as a target. The 
non-linear target might produce a difficult 
equation to estimate, but the procedure of 
separating the static-economic decision from 
the process determining the lag structure 
encourages the econometrician to pick an 
adjustment form convenient for estimation. 
With a little ingenuity one can usually justify 
a lag that leads to a transformed linear ad- 
justment equation. 

Unfortunately, the same ad hoc specifica- 
tion that makes the adjustment model 
flexible and simple also makes it inefficient. 
The model is inefficient because it fails to 
incorporate all the available information. 

To begin with, any internally consistent 
adjustment model (derived or ad hoc) must 
meet certain time independent restrictions,® 
e.g., accounting identities and physical con- 
straints such as the production function. 
These restrictions hold at all times, includ- 
ing static disequilibrium positions. They re- 
flect the overdetermination of a system 
subject to binding constraints. In astochastic 


3 The lag structure could be more complicated with- 
out qualitatively changing the results that follow. 

4 For example, Nadiri and Rosen, p. 461, assume a 
Cobb-Douglas production function and a percentage 
adjustment equation yielding a log-linear relation for 
estimation. Koyck also uses this hypothesis on p. 69. 

5 William Brainard and James Tobin, and Nadiri and 
Rosen discuss the implications of dynamically consistent 
adjustment patterns in greater detail. 


model the information in the constraint can 
be combined with the information in the 
sample to give a more efficient estimate. 
Failure to account for the interdependency 
not only wastes information, it results in the 
violation of a constraint, or throws all the 
compensating variation needed to meet the 
constraint in an omitted equation. 

For example, when profits are maximized, 
output reflects any movement in a factor 
input not offset by movement in another 
factor, 


Age = FoAxe = fol. [see — t] 
a È fa 2 Li, [s z Xii] 
J i 


When costs are minimized output is given 
and cannot absorb the compensating varia- 
tion needed to meet the constraint. As a 
result, output must be invariant with respect 
to rental rate changes, i.e.,® 


(5) 


(i) qr; = Fa,,L'xt + foL r = 0 


a=1,...,” 
where: 
F = fox 
Furthermore, since 
33 b= Q 
(ii) i x 


qo = FxgoL'x + f.L'xg =1 


In practice non-linear restrictions are 
difficult to impose, however if the first-order 
conditions (2a) and (2b) are linear approx- 
imations or can be transformed to a linear 
form, then restrictions (i) and (ii) collapse 
to a linear vector which may be used to 
constrain a linear vector regression. Assume 
(2a) and (2b) can be written:’ 


6 I would like to thank Martin Ringo for pointing out 
an error in an earlier derivation of these restrictions. 
The derivation assumes a known constraint. 

7 A model with a Cobb-Douglas production function 
and the variables expressed in logs, e.g., 


log r 
w= B/ 
t log Qh 


gives a set of log-linear first-order conditions (see 
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. r 
a) a= B | | 
2’ ERTL 
(b) ge = fae 
Linear first-order conditions imply, 
F=0 


fo = fe, a constant vector. 


Using the simplified constraints we can re- 
write the partial adjustment equation as a 
linear vector equation subject to linear re- 
strictions:? 


8 r a 
B) n=L al |+ [7 — L Jam 
and, 
ee ese B se E 
= Qi + JAF — D]e 


Therefore, the restrictions are: 
7.L B= [0,...,0,1] 
Rill ~ L'] = [0,...,0] 
II, An Optimal Adjustment Equation 


To derive more specification information 
about the adjustment path requires a more 
complete specification of the original model. 
Adjustment costs are an obvious addition. 


f vdt 
0 


v =ë] pq — rx — a(x’) — ela — f(a) ]} 
where: 
a(x’) 


| a! = 


ti 


(6) r 


adjustment cost function? 
dx/dt 


Nadiri and Rosen). A model with a quadratic function 
and a linear constraint also yields linear first-order 
equations (see Henri Theil). If the first-order conditions 
are linear approximations then the constraints are only 
approximations. 

5 Nadiri and Rosen show these restrictions on p. 461. 
They use a log linear Cobb-Douglas production func- 
tion. See McGuire et al. for an efficient method to 
utilize linear constraints in estimating a linear vector 
equation. 

9 In this section I use a continuous model, where the 





I assume the adjustment cost function is 
strictly convex and passes through the origin. 

The explicit recognition of adjustment 
costs makes the problem truly dynamic. The 
optimal solution simultaneously determines 
the adjustment process and the factor in- 
puts. Each period’s decision depends on 
every other period. 

The modified objective function, equation 
(6), reaches an extreme when its Euler 
equations are satisfied. The Euler equations 
are: 


dv d {dv 
(a) ee (=) = Ax" —da,+¢f.—1r=0 
x 


dx dt \dx’ 
(7) 
G = 9— f(e) =0 
do 
where: 
A = grag 


The solution to equation (7) consists of 
n+ time paths, n paths for the factor inputs, 
plus a path for output or marginal cost. 

In general, analytic solutions to matrix 
differential equations only exist for linear 
equations with constant coefficients. There- 
fore, we assume a linear approximation 
adequately represents the Euler equations 
(7). The linear approximation trades an 
analytic solution to the dynamic model for a 
more precise functional specification. Actu- 
ally the distortion is probably not large for 
short time intervals, since the linear approx- 
imation dominates in the neighborhood of the 
optimum path.!? 

Following Tinsley we write the optimal 
adjustment equation (which satisfies the 
linear approximation to the Euler equation) 
as:tt 


(8) x(t) = L*[x* (t) — x(t)] 


where: 





primed variable denotes a time derivative. The dis- 
crete analogue has similar properties, but leads to more 
complicated notation. 

10 See Raimond Struble, pp. 133-41, for the necessary 
conditions for linear dominance. 

1 A derivation of the solution appears in the Appen- 
dix. 
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x*(t) = xf TA OTeg(E)dE 
t 


N* = I — TAJ OT 
Lt = — TA T7! 


The target, x*(t), and the adjustment 
matrix, L*, are expressed in terms of the 
characteristic root matrices, {At+, A`}, the 
transformation matrices, {T., T°}, and the 
forcing function, g(t), of the linearized 
version of Euler equation (7). 


(9) 


Au <0 i=1,...,n” 
kp Sb PO i=nt1,..., 2n 
g(t) = A“r(t) — f.b(t) + olf. + Fa] — 7] 
=0 
C = — 6A OF = — T,[-*] TH? 


Te = A = at) TO 


The bar notation indicates a constant vector 
or matrix (the variables evaluated at the 
expansion point). Notice the target in 
equation (8) is actually a trajectory given 
by the integral equation (9). 

Integrating equation (8) gives the solution 
in distributed lag form:* 


t 
“= f eo Le (7) ar 


0 


(10) + e- tx (0) 
t 
= L* f e Mt) y*(r)dr for large t 
0 


Comparing the optimal-adjustment equa- 
tions (8) and (10) with a consistent version 
of their ad hoc counterparts, equations (3) 
and (4), reveals several differences. 

The fundamental difference lies in the 
formulation of the two targets. The integral 
target in the optimal-adjustment equation, 


X2 Nissan Liviatan and Paul Samuelson discuss the 
saddlepoint property of the roots. The roots in our 
system correspond to the matrix version of the roots 
they give in equation (9) when Fn=0. 

13 Tinsley calls the solution written in distributed lag 
form a “double Koyck.” He also gives a transformation 
to express the solution in “double partial adjustment” 
form. In partial-adjustment form the equation can be 
easily estimated, see Tinsley (1970b, p. 407). 


x*(t), is a distributed lead discounting all 
the future values of the independent vari- 
ables, g(t). The integral recognizes future 
events and smooths jagged changes in g(t). 
In contrast, the static target, «*(t), depends 
only on current values. The static target 
shifts abruptly mirroring any sharp changes 
in the independent variables since it ignores 
the future. 

A less significant difference between the 
two models arises because the optimal ad- 
justment equation (9) is a linear approx- 
imation of the true path. The linear approx- 
imation is a good approximation in the 
neighborhood of the true solution. The ad 
hoc adjustment equation has no fixed func- 
tional form by definition. However, the 
model builder must choose non-linear ad- 
justment forms carefully if he characterizes 
the adjustment process as optimal. Non-linear 
expressions carry implications for other 
portions of the model which he may not 
intend. For example, Nadiri and Rosen 
(p. 461) assume a log-linear adjustment rela- 
tion which implies a multiplicative objective 
function. 

In other ways the equations are very 
similar. The adjustment equations (3) and 
(8) have constant adjustment matrices, L° 
and L*,14 Written in distributed-lag form 
these adjustment matrices are used to dis- 
count past values of the targets. The speed 
of adjustment in the optimal-adjustment 
model varies directly with the discount rate 
and the rate of change in the slope of the 
production surface, but inversely with re- 
spect to the rate of change in the adjustment 
cost surface.!® Of course, the speed of ad- 
justment in the ad hoc model also depends on 
these arguments, but not in a well-defined 
analytic form. 

The major distinction between the models 
boils down to the treatment of future values 
in the target. In the special case when the 
time path of the future values is a constant 
the target, x*(t), collapses to a constant. 
The constant is the linearized static target. 


1 The constant adjustment matrix follows directly 
from the linearization of the Euler equations. 

16 See the Appendix, equation (A3). Notice that L* 
is diagonal only if C is diagonal. 
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Integrating the target over the constant 
function g and substituting terms gives:1 


(11) & = [$F] Ag 


The partial-adjustment equation for a 
fixed target model is: 


(12) z'(t) = L*lz — x(t)] 


Notice the target x does not change over 
time. Written in distributed-lag form the 
weakness of fixed target models for empirical 
work becomes more transparent. 


a(t) = e*t[x(0) — 4] + 


=ž for large t 


(13) 


that is, after sufficient time has elapsed 
equation (13) collapses to a constant.!” 
The justification for estimating fixed- 
target models rests on risk. If the decision 
maker has static expectations in a risky 
world, he must continually revise his target. 


HI. Optimal Adjustment with Risk 


The simplest way to add risk to the model 
is to assume the vector path of independent 
variables is a random vector. I assume the 
vector is normally distributed, but not 
stationary.}® 


g(t) = e(t) 


where: 


e(t) ~ N (u(t), 2(t)) 


Given risk, the decision maker tries to 
maximize the expected value of the objec- 
tive function. As a result, the form of the 
decision maker’s expectations function plays 
a critical role in determining the nature of 


6 The derivation of the stationary target is easier to 
see in equation (7). Set, x’ =<” =0, solve and linearize 
giving, x= [F] 4g. 

% Most of the models in growth theory have fixed 
targets, See Frank Hahn or Edmund Phelps. 

18 When the first-order conditions are linear it is 
possible to work out the optimal decision process in- 
dependently of the expectation formation process, e.g., 
see Theil. As a consequence, conditional expectations 
can be substituted for the future values of the de- 
terministic variables in equations (8), (10), and (12), 
The certainty equivalence property does not require a 
normal distribution. 


the solution. Below I present three forms 
for an expectations function. The dramatic 
changes they produce in the target illustrate 
the importance of choosing a realistic ex- 
pectations function in a model that efficiently 
uses the information available. 

The most naive forecaster is a static fore- 
caster. I call it a symmetric myopic fore- 
cast. 


Elg(rl t)] = g(t); 


He assumes the current values of the inde- 
pendent variables remain constant forever. 
The symmetric myopic’s expectation func- 
tion adds a time dimension to the target in 
equation (12). 


(12') x = L*[#(t) — x(t)] 


where: 


T>t 


E[x(t)] = z(t) 


Mathematically equation (12’) is indistin- 
guishable from a linearized version of the 
consistent ad hoc adjustment equation (3). 
However, the formulation of equation (12’) 
exposes the static expectations assumption. 
The ad hoc adjustment equation (3) appears 
to use only observed values. Whereas, in 
equation (12") although only observed values 
explicitly appear the static expectations im- 
plicitly incorporate all the future values by 
assuming that they remain constant. Of 
course, even if the naive-static forecaster 
correctly predicts a stationary distribution 
the target still varies randomly about a fixed 
mean. As a result, the static forecaster pays 
adjustment costs to compensate for random 
variations. 

A slightly more sophisticated forecaster 
might be called a nonsymmetric myopic. The 
nonsymmetric myopic remembers he has 
made errors in the past, but he still believes 
the underlying distribution is stationary. 
His problem is to find a consistent estimate 
of the mean, u. Assume he makes a new 
decision at discrete intervals. By applying 
a Bayesian recurrence relation, the forecaster 
can improve his current estimate by re- 
membering his past predictions. His 
Bayesian estimate of u is given by: 
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P(ue| ety wer) © Jles) m, Z) P(r) 
where: 


P(ut) = the posterior distribution of 

p at time t 
J(e|u,2) = likelihood function at time t 
P(uss)=prior distribution for g, 
which is the previous pe- 
riod’s posterior distribution 


E[u] = (tu + wo)/t +1 
var[us] = Z/t + 1 


The Bayesian-updating procedure builds 
in all of the past information. The non- 
symmetric myopic’s expectation function 
is: 


e(t) + tet- 1) 


rl = T> 

Elg(r! t)] ao t 
The Bayesian procedure provides a con- 
sistent estimate for a stationary distribu- 
tion.?? In contrast, the variance of the sym- 
metric myopic’s forecast remains constant. 

Finally, consider a decision maker who 
forecasts the mean of a nonstationary dis- 
tribution. His expectations function can be 
represented as: 


Elet! t)] = u(r); 


The nonstationary target takes the form of 
the distributed lead given in equation (9) 
with conditional expectations substituted for 
the deterministic forward values. 

The forward stream of expectations raises 
the problem of how to summarize the target 
in a form suitable for estimation. Rewriting 
the partial-adjustment equation (10) in 
discrete notation gives: 


(13) Xe — Xa = AL**( Ele) —= xa] 


r>t 


where: 


19 See Dennis Lindley, p. 3, or Tinsley (1970a, p. 23). 

2 Tor a similar updating method based on a Kalman 
filter of an autocorrelated system, see Taylor. I assume 
the initial likelihood and prior distribution have the 
same variance. Assuming different variances changes 
the weights on past observations. 


t—0 


n 





(ae) = N** X> DOE (gi) 


t=t 
The matrices are defined so that, 


x' (ù = lim A —>0 ==] 


Tinsley proposes differencing equation (13 
again to put it in a double partial adjustmen 
form.” Setting, 


A=1 
and subtracting, 


KE (+1) = p**y** Z DO- E(g;) 


i=t4l 


+ KU — L** lay 


where: 
K = L**N* D|L**N** j 
gives, 
ia A H L**N**g, + KE(xe41) 
+ [7 — L* xa} 
where 


H = [I + K — KL*| 


The differencing operation transforms th 
target from a distributed lag form to : 
partial adjustment form. The observed 
current vector of independent variables 
g(t), and the expected value of the depend 
ent-variables vector in the next period 
E(x), replace the discounted infinit 
stream of variables which make up the targe 
E(xž*). Unfortunately, finding a vector ti 
represent E(x) is not a trivial task 
Properly interpreted, equation (14) repre 


2 Differencing equation (13) is equivalent to dif 
ferentiating the continuous partial adjustment equatio: 
(10). Of course, differentiating equation (10) gives th 
Euler equation. Equation (14) is the rearranged dis 
crete analogue of the Euler equation. The discret 
notation helps to emphasize the influence of futur 
events. 


sents a dynamic programming statement of 
the original optimization problem. The 
vector E(x) lies on the expected optimal 
path. It is the optimal vector for period t+1 
given the conditional expectations of the 
entire time path for the independent vari- 
ables at time t. The vector E(x) reflects 
the expected path of the independent vari- 
ables in the same manner that the target 
E(x**) did. Substituting actual values for 
E(x) assumes perfect foresight. The vari- 
able E(*t41) must contain any forecast errors, 
or the coefficient estimates will be biased. 
Anticipations data do contain forecast errors 
and might be a good candidate for E(x). 

In any event, optimal-adjustment models 
depend in a fundamental way on future 
values. The dependence should be explicitly 
recognized and not cavalierly dismissed with 
the assumption of static expectations. Nen- 
stationary functions and proxy variables for 
E(#t41) need to be tested. 


APPENDIX 


The solution technique presented here 
sketches the method followed by Tinsley 
(1970a, pp. 14-15). Linearizing the Euler 
equations (7) gives a two-point boundary 
value problem consisting of n second-order 
linear differential equations. 


Ax (t) — 6Ax'(t) + $F x(t) 
— [r(t) — helt) + gl + Fa] — 7] 
= 0 


I assume the constant expansion vector lies 
on the optimal path. Notice, 


(A1) 


& = constant vector => # = #” = 0 


Substituting, y(t)=2’(t) we can rewrite 
equation (A1) as a set of 2n first-order 
differential equations. 


y(t) èr CV y(t) © 
a (oll adkoltl 
x' (t) I OtL x(t) 0 
Recalling the definitions,” 
2 When the roots are not distinct, define: 
T = A =a ae 
T = D a TA 
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T = h — atj iTy 
—TOCT, = — M = AH 


It is easy to verify that the following trans- 
formation diagonalizes the characteristic 
matrix: 


Te —AtT r CITAT Tet 
a9 alla a 
-Te TILI OLT T 
7 p — 2A — [At]? + art + n 
[A~]? — ôa — Ae AF H 2AT 


The general solution for x(t) is: 


x(t) = T.e tki + Tetka 


t 
(A4) + f [T.e 7) Te 
0 


= T@+) T°] g(r) dr 


To get the particular solution we must find 
the vector of constants [kı, kz] that satisfies 
the 2m boundary conditions. The boundary 
conditions are: 


(Ai) #(0) = Teki + Toka 





lim gèt = Ax (ð 


te lo 


=A [rae + T Arte tka 
(Aii) 
t 
-+ f (TAA T" 
0 


— TAA OT Jar | =0 


The boundary condition (Ai) specifies an 
(nx1) vector of initial factor inputs. Condi- 
tion (A2) is the transversality condition 
which gives an (vx1) vector of terminal con- 
ditions. 

Solving (Ai) and (Aii) simultaneously and 
substituting the results for [kı, ke] in the 
general solution gives: 
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(AS) x(t) = Tee *Ts1[x(0) — 2(0)] + 2(t) 


where the steady state trajectory, 


t 
z(t) = f Tee & Teg (r)dr 
0 


+ f T A t- Teg(r)dr 
t 


Differentiating equation (A5) with respect 
to time gives the partial adjustment equa- 
tion (8). The solution (A5) is optimal and 
unique. 
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The Theory of Tariffs, Taxes, and Subsidies 


Some Aspects of the Second Best 


By TRENT J. BERTRAND AND JAROSLAV VANEK* 


The purpose of this paper is twofold. First, 
we establish three theorems defining the 
relationship between the gross and net 
production possibilities sets when production 
possibilities are bounded by the fixed supply 
of primary factors in the economy. We prove 
that the normal assumption of a strictly 
convex efficient surface on the gross produc- 
tion possibility set yields a strictly convex 
efficient surface on the net production possi- 
bility set. Furthermore, it is shown that per- 
fect competition will lead to production on 
the efficient surface of the gross production 
possibility set where the marginal rate of 
transformation is equated to the ratios of 
unit values added and that the corresponding 
solution in terms of net outputs is char- 
acterized by equality of the marginal rate 
of transformation on the efficient surface of 
the net production possibility surface and 
the ratio of product prices. These results of 
profit maximizing behavior in a perfectly 
competitive economy provide constraints to 
the normative problems set out in Sections 
II and II. 

The second and principal purpose of this 
paper is to examine the second best solutions 
corresponding to prescribed levels of some 
tariffs, taxes, or subsidies and variable levels 
of others. The interest of such an examina- 
tion is perhaps obvious. Governments often 
are under obligation—owing to domestic 
pressure groups, international agreements, or 
legal commitments—to preserve tariffs or 
subsidies on some commodities. If this is so, 
our analysis then tells us what levels of 


* Assistant professor at the Johns Hopkins Uni- 
versity and professor at Cornell University, respec- 
tively. We are indebted to Bela Balassa, Frank Flatters, 
Peter Newman, Hugh Rose, Alan Kirman, and a 
referee for helpful comments. Tatsuo Hatta has been 
especially helpful in several discussions of the method- 
ology and results of this study, while Hajime Hori is 
responsible for pointing out several errors in an earlier 
draft. 


protection should be selected for those 
commodities where no rigid commitments 
are present. 

Based on a model with intermediate prod- 
ucts, our analysis is also relevant to the 
newly developing general equilibrium theory 
of effective protection. By and large, con- 
cern in recent papers has focused on ques- 
tions of the quantitative impact of effective 
protection. Questions of second best for 
which a general equilibrium approach is so 
well suited have largely been neglected. 

In Section II, it is proved that under 


‘certain conditions a welfare maximizing 
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policy requires the elimination of extreme 
distortions which are within the control of 
policy makers when the existence of distor- 
tions outside their control prevent the attain- 
ment of a first best solution. In Section ITI, 
it is shown that the consumption possibilities 
facing a community may be increased by a 
similar elimination of extreme distortions in 
a model where the distortions are defined in 
terms of effective or value added distortions 
rather than nominal distortions. 


I. The Production Possibility Sets 


The economy consists of n commodities, 
X: (i=1... n), and m factors, v, (#=1...m). 
Technology is defined by production func- 
tions permitting substitution of primary 
factors in a neoclassical manner and the in- 
put of intermediate products in fixed pro- 
portions, that is; 


., n) is the fixed amount 


i 
Xı 

eaten 
ay 





<I 


(1) X:=min [ro Danta); 


ani 


where aj (j=1,.. 


1 See, for instance, W. M. Corden, V. K. Ramaswami 
and T. N. Srinavasan, Roy Ruffin, Balassa and S. F. 
Guisinger. For an excellent exception dealing with the 
second best with different constraints than studied here, 
see A. H. H. Tan. 
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of commodity j used in the production of one 
unit of commodity i (a;;=0 if i=7), 0} is the 
amount of the 4th factor used in production 
of the ith commodity, and X} is the total 
amount of the jth commodity used in pro- 
ducing the ith commodity. 

We assume that the effective constraint 
on production is always the availability of 
primary factors,? so that (1) may be re- 
written as (1’): 


(1’) Xi = fn -s a) 
The gross production possibility set T, 
(2) T(X1,..-, Xn) <0 


is bounded due to a fixed endowment of pri- 
mary factors. The relationship between gross 
and net outputs is defined in relation (3); 


(3) [1 — A|X =x 


where J is the identity matrix, A is the nxn 
matrix of input-output coefficients, X is a 
vector of gross outputs, and x is a vector of 
net outputs. The net production possibility 
set r is therefore’ 


(4) r(x- > lX; ...; Xn E aux) 
i j 


=1(x1, eee s&n) <0 


and is obtained by subtracting outputs used 
as intermediate inputs from. the gross out- 
puts. 

Preliminary to our analysis of protection, 
we establish three theorems concerning the 
gross and net production possibility sets. 


THEOREM 1. If the gross production possi- 
bility set is strictly convex, then the net pro- 
duction possibility set will be strictly convex. 


PROOF: 

Choose any two points X’ and X” in the 
gross output set T and let X be a strictly 
convex linear combination of these points. 
Then by the strict convexity of T, we can 
choose X such that; 


2This assumption has been used previously by 
Vanek (1963). 

3 Summations, unless otherwise specified, are over all 
commodities or factors. 


GS “sxe ex tier’ 


where 0<p<1, and XET. Premultiplying 
the right-hand side of inequality (5) by 
[[—A], and by definition of 7, we have: 


(6) x = px + (1 — px" 


where «G7, and v, x’, and x” are the net out- 
put vectors corresponding to X, X’, and X”, 
respectively. Let ô be a strictly positive 
vector of arbitrarily small net outputs. Then 
r is strictly convex if (w+é8)Er. But 
(a+d5 Er if (X+[T-A]} SET. By the 
Hawkins-Simon condition, [Z-A]! is a 
matrix of positive elements so that we have 


(7) X+([1-—ApPw> x 


But since [[—A]-!6 may be made arbi- 
trarily small by the appropriate selection of 
ô, we choose ô such that, 


(8) X>X+([r— A} 


which means by (5), that X+ [Z-A P ET 
and therefore, we have (w-+5) Cr. 


THEOREM 2:5 Profit maximizing be- 
havior with perfectly competitive product and 
factor markets will lead to production on the 
gross production possibility surface where the 
marginal rate of transformation is equated to 
the ratio of values added. 


PROOF: 

Situated on the boundary of T, we con- 
sider the possibility of reallocating one unit 
of any factor of production from the ith to 
the jth industry. The total cost of production 
for the 7th industry is; 


(9) TC; = Dwi + D PiayX; 
h i 
and for the 7th industry; 
(10) TC: = E Wmi + DY PlanX: 
k i 


where P? is the domestic price of the ith 


4The Hawkins-Simon conditions assure that the 
economy is not self-consuming. 

5 A direct proof of the equality of relative prices to 
the marginal rates of transformation along r is provided 
for the two-product case in Vanek (1963). 
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commodity. Differentiating (9) and (10) 
with one factor v variable and noting that 
profit maximizing behavior under perfect 
competition implies marginal cost pricing, 
we obtain; 








4 dTC; dog d d 
11) MC;= =w — + L Piay= P 
and , 
- ATC; dh 
(42) MC,;=——— = Wx : + 2D Phay= P 


ax; aX; GF 


Since v is reallocated from the ith to the 
jih industry, dv} = —dv and since ws is the 
same for both industries, we obtain from (11) 
and (12); 

dx; T; P; i > Qij wt 
(143) -—-= = i = 

dX; Ti Pi- E Piy m 

j 





where 1?=P!— >; Paj is the domestic 
value added (or net price) of commodity 7. 
The slope defined in relation (13) is the 
marginal rate of transformation along a 
production possibility surface, T*, con- 
strained by the immobility of factors other 
than ox. Since we are evaluating this slope 
et a point on the boundary of T which {by 
definition) cannot be intersected by T*, it 
must be equal to the slope of the uncon- 
strained production possibility surface, that 
B 


7 2k d 
Ey . By Tj 

114) == 2 
Ti: T; me 


THEOREM 3: If the marginal rates of trans- 
formation of gross outpuis are equated to the 
ratios of value added, the marginal rates of 
transformation between net outputs will be 
equated to the ratio of their prices. 


PROOF: 
Differentiating equation (4) and setting 


all changes in gross output except for the ith 


and 7th industry equal to zero, we obtain; 


e 


(15) (ri — 2 ajr) dX: 


3 


+ (r; — È airs) dX; = 0 
7 


Ti — Lo agri 
dX; = 


dX; Ti— Dy titi 
F 





(16) = 


Ti 
fe Ge 
i Tj 


Ti 
ana 2 ji 
; Tj j 
Equating (16) 
TifTj, we obtain; 


to f/r? and solving for 


(17) S 
Tj P 
The correspondence between the net out- 
put and gross output production possibility 
sets defined by these three theorems not only 
proves useful in this paper but makes possi- 
ble the extension of many theorems concern- 
ing the effects of nominal tariffs (which dis- 
tort prices) on net outputs to the effect of 
effective tariffs (which distort values added) 
on gross outputs. 


II. Distortions through Tariffs 
and Subsidies on Trade’ 


We now consider the conditions for im- 
proving community welfare in a small 
country facing fixed terms of trade when the 
first best solution of zero or equal tariffs and 
subsidies is not possible either in the sense 
that all tariffs cannot be immediatly equated 
due to time constraints involved in changing 
commercial policy or because some tariffs 
cannot be altered because of political in- 
feasibility. It is assumed in the analysis that 
tariff revenue is redistributed to the com- 
munity. 

With the wth commodity having an ex- 
treme distortion.(t, > or <t;), policy author- 


6A simplification of an earlier treatment of this 
section was suggested by Tatsuo Hatta. 
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ities seek to improve community welfare by 
varying t, while holding all other tariffs con- 
stant. It is assumed that the preferences of 
the community are represented by a convex 
nonintersecting preference map given by 
relation (18); - 


(18) u = u(Cy,...,Cn) 
where C; is the consumptions of the ith 
commodity. 


The budget constraint facing the com- 
munity with tariff revenue redistributed is 
given in relation (19); 


> PC: = >. PX: = be D> PyaijX; 
n ° j 


(9) = 2: PX; 

7 
where P; is the fixed international price of 
the ith commodity, and. which shows that the 
value of the consumption bundle in equilib- 
rium is constrained by the value of net out- 
put, both evaluated at world prices. 

Net production possibilities are given in 
relation (20) and the conditions for profit 
maximization and consumer utility maxim- 
ization are given in relations (20), (21), and 
(22), respectively; 

(20) (1, e..3 Xn) = 0 
(21) Ti Pith) 


= (i=1,...,”, j=l,...,2) 
Tj P;(1+i;) 


(22) 7% PAGER ow) 


where /; is the percentage price distortion due 
to the imposition of a tariff or trade subsidy 
and A is the marginal utility of income. 

By differentiating (18), we have the 
change in social welare as; 


(23) du = >. udC; 


7 Relations (23)-(27) define the welfare index ap- 
plicable to the open economy with interindustry flows. 
This relation has been derived and discussed by 
T. J. Bertrand. See also the related papers by Vanek 
(1970). 


which, by relation (22) may be rewritten as; 
(24) du= A> P: + t)dC: 


= { È Paci + D Pd} 


which, by differentiating (19) and substitut- 
ing in (24) gives; 


(25) du = Af > Pies +  PitsdC;} 
= A{ a Pil + tidx: 
— L Pit;idx: + > PitidC;} 


Differentiating relation (20) and using rela- 
tion (21), it is seen that 


(26) mu P: + t)dx; = 0 


which can be substituted into (25) to obtain 
(27) du = A{— > Pitide: + $ Padc;} 


= A{ >) Pid E;} 


where E,(=C;—x,) is the excess demand of 
the community for the ¿ith commodity. 

Letting e denote the commodity with ex- 
treme distortions, we have; 


(28) du = A{t,PdE, + >> PitdE;} 
j 


where the j subscript denotes the n—1 other 
commodities. But by differentiating the bud- 
get constraint, we have; 


(29) PAE, = — >, PE; 


J 


which when substituted into (28) gives rela- 
tion (30). 


du OE; 
(30) ae A { 2 Pill; — te) = 


6 


It defines the change in community welfare 
when #, is varied but all other distortions are 
held constant. Equation (30) is central to 
our analysis. 

First, we define commodity 7 as a comple- 
ment of commodity 7 if excess demand for 
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è 

commodity ¿ decreases with an increase in 
the domestic price of commodity j, ie., if 
ðE:/ðt; <0 (ij). Note that this definition 
differs from the Hicksian definition as it is 
not based on income compensated price 
terms but on changes in excess demand due 
to changes in price distortions with real in- 
come not fixed but constrained by the pro- 
duction possibilities and the structure of 
price distortions. 

Noting that if complementarity between 
commodities does not occur (3 E;/ðte<0 for 
all commodities) and that łe is extreme 
(either 4> or <t; the distortion on all other 
commodities), it is immediately seen from 
equation (30) that community welfare im- 
proves when a) #, is increased if ¢,<¢; and b) 
in is decreased if > lj. 

This establishes Theorem 4: 


THEOREM 4: In a multi-commodity model 
with no complementarity, it is necessary in 
order to achieve a second best solution and 
sufficient for an increase in welfare that variable 
extreme distortions be eliminated. 


Since the one by one reduction of extreme 
distortions unambiguously improves welfare 
in a world with some unchangeable tariffs, 
the overall second best solution (with all 
variable tariffs optimally adjusted) must be 
characterized with no variable tariffs which 
are extreme. 

Theorem 4 is the central finding of our 
second best analysis. It provides a general 
guideline to policy formulation in a world 
where first best conditions cannot be imme- 
diately attained. These guidelines have two 
aspects. First, a general rule to reduce ex- 
treme distortions as far as possible—that is, 
until all distortions which are variable are 
intermediate to the highest and lowest dis- 
tortions that cannot be altered. Second, if a 
policy of trade liberalization is to be carried 


® Theorems of this nature have been derived by 
R. G, Lipsey and R. K. Lancaster for a three-com- 
modity model, by Vanek (1964) for trade liberalizaczion 
in a multi-country world, and by Hatta for welfare im- 
provements in a single country where consumption and 
production distortions cause a divergence between 
marginal rates of transformation and substitution for 
different producers and consumers. 


out, even when all tariffs are variable, it may 
not be feasible to carry out all the required 
changes in commercial policy simultane- 
ously. In these circumstances, policy author- 
ities can follow the general rule of eliminating 
extreme distortions until the first best solu- 
tion is eventually attained. 

Theorem 4 is also applicable to the analysis 
of production taxes or subsidies which have 
no effect on consumers behavior. A change in 
the excess demand will occur solely due to the 
production effect. Thus, if it is assumed that 
an increase in the producer’s price of a par- 
ticular product increases the output of that 
good and reduces the output of all others, all 
variable extreme production taxes or sub- 
sidies should be eliminated, i.e., reduced or 
raised until they are no longer extreme. 

It should be noted that Theorem 4 can re- 
main valid even if complementarity exists 
between some commodities. All that is re- 
quired is that the term in equation (30) for 
the noncomplementary commodities dom- 
inate those for the complements. 

Finally, equation (30) is a generalized form 
of the Meade welfare index. The economic 
rationale of Theorem 4 is that changes in the 
extreme tariff will tend to reallocate expen- 
ditures towards products where the excess 
of the value to consumers over the real cost 
to the economy (defined by the fixed world 
prices) is greatest or reallocate resources away 
from industries where the excess of domestic 
over real costs (again defined by fixed world 
prices) is greatest. 


II. Distortions through Taxes 
and Subsidies on Production 


The theorems established in the preceding 
section are conditional on the effects of price 
changes on excess demands. It is also in- 
teresting to consider the problem when pro- 
tection for industries is defined by the degree 
of distortion of value added. This is impor- 
tant because the profitability of different 
industries depends on value added or net 
prices rather than prices per se and sophis-. 
ticated pressure groups may seek to main- 
tain effective rather than nominal protection. 
We therefore consider the situation where 
value added distortions, brought about by 
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taxes and subsidies imposed on the produc- 
tion process, are fixed for some industries and 
variable for others. 

The distortions we are concerned with may 
be defined as the policy induced percentage 
change of value added from that given by the 


international prices. That is, where 7, is the ` 


tax (i;<0) or subsidy (#;>0) rate for indi- 
vidual commodities, the effective rate of tax 
or subsidy, f:, is defined as; 


Pi(i+ih)— > Piti) aji 


= —— iil 
f Pi— Do ayP; 
31 i hi 
( ) Piti- 5> tj4;; 
j 
Py D aP; 
j 


where P; is again the internationally de- 
termined price. 

Since consumption distortions do not arise 
with taxes or subsidies in production, the 
welfare of the community is maximized when 
the consumption possibilities available to the 
community are maximized. The consumption 
possibilities are given by the budget con- 
straint as 


> Pic: = > P:Xi- oy È PayiX; 
i i i j 
= J rX; 


(32) 


The gross production possibility set is 
(33) T(Xi, ..., Xn) =0 
and the profit maximizing condition is 


(34) Ti_ wlth) 
T; m+f) 





(i+1,...,n7=1,...,%) 


Since the consumption distortion does not 
arise here due to the use of subsidies or dis- 
tortion offsetting consumption taxes, the 
equilibrium condition for consumers is now 


5 =A (eH 
(35) ier. G=1,...,%) 


4 


From (18), (35), and (32), we have 


du 
G6) = D PdC: = Dd) rid X; 
By (33), we have (37) 
(37) bas Tadx;=0 


which, in conjunction with (34), yields, 
(38) dD mil + fjdX; = 0 
substituting (38) into (36), we have 
du 
SS Pde; = — fidX; 
(39) A 2 Lrs 
= TefedXe a >, rifjOX; 


7 


where fe is an extreme effective rate and f 
denotes all other commodities. But from the 
budget constraint (32), we obtain 


(40) ferdXe = fe D) PidCi — fe 2o wid X; 
i j 


Using (40) in (39), we have for a change in 


e 


1 du 
7 44 o 
7 D (e= fo) dX; 
AFR of 


Since 1+fe>0 for produced commodities, 
after defining X; as a complement in pro- 
duction with X; if 8X,/af;>0, we establish a 
theorem closely related to Theorem 4. 


THEOREM 5: In the multi-commodity model 
with no complementarity in production, it is 
necessary in order to achieve a second best solu- 
tion and sufficient for an increase in. welfare 
that variable extreme distortions be eliminated, 


Note that Theorem 5 is directly relevant to 
the theory of effective tariff rates if the ob- 
jective is to maximize the consumption 
possibilities set available to the community. 
Even if consumption distortions cannot be 
ignored or offset by consumption taxes, as 
this would imply, these findings are still 
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relevant to the analysis of the production 
effects of effective tariffs. 
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The End of the North-South Wage Differential ' 


By Purr R. P. COELHO AND MOHEB A. GHALI* 


The failure of the market mechanism to 
equalize money wages between different re- 
gions in the United States has been the sub- 
ject of an extensive literature.: In particular, 
the differential in money wages between the 
North and the South has received much of 
the attention as “...the classic case... 
[because of the] relative severity and longev- 
ity of the wage differential, .. . ” (Scully, p. 
757). After accounting for differences in in- 
dustry mix, the differential in wages be- 
tween the North and the South remains sub- 
stantial. Table 1 provides asummary of some 
of the results reported in previous studies. 
Although the dates, areas covered, and the 
bases for comparison differ, this summary is 
helpful in showing the persistence of the 
phenomenon and to indicate the order of 
magnitude of the differential. 

Different studies offer alternative explana- 
tions of the phenomenon and provide, either 
explicitly or by implication, policy prescrip- 
tions for remedial actions. By way of illustra- 
tion, consider the following examples: “The 
North-South wage differential as it now 
exists is primarily noneconomic in char- 
acter;.... This wage differential is likely to 
continue until basic decisions are made in 
the political and social arena which will 
eliminate these two factors [discrimination 
and inequality of the distribution of human 
capital] in our society” (Scully, p. 771). The 
wage differential arises from “. . . the failure 
of American unionism to organize more com- 
pletely” (Segal, p. 154). “An alternative way 
to equalize interregional wage differentials 
... would be to alter through education and 


* Assistant professors of economics, St. Mary’s Uni- 
versity, Halifax, and the University of Hawaii, Hono- 
lulu, respectively. We wish to thank the managing editor 
and a referee for valuable comments. Responsibility 
for any errors lies with the authors. 

1 The most recent contributors to this literature have 
been Harry Douty and Gerald Scully. The earlier 
literature is quite extensive; see Richard Easterlin, 
Frank Hanna, Victor Fuchs and Richard Perlman, 
Martin Segal, Lowell Gallaway, and J. W. Block. 
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training the skill mix of those regions which 
are heavily burdened with the unskilled” 
(Fuchs and Perlman, p. 300). 

While we do not dispute the argument that 
investment in human capital will lead to an 
increase in productivity, we dispute the 
evidence used to justify the policy prescrip- 
tions. If welfare comparisons are to be made, 
they should be based on real rather than 
money incomes. The evidence presented in 
this paper strongly indicates that in spite of 
the observed money wage differentials, real 
wages, both hourly and annual, are not dif- 
ferent in the two regions when due account is 
taken of differences in industry mix. Further- 
more, when mix differentials are ignored, 
the weighted average real wage, where the 
weights are the number of workers employed, 
is higher in the South than it is in the North. 

These results should not surprise an 
economist as they are the same as those pre- 
dicted by supply and demand analysis. 
Economic theory specifies that, from the 
worker’s viewpoint, .the relevant variables 
are the real wage and real income.? Unlike 
incomes of other factors of production, labor 
earnings are primarily spent within the re- 
gion in which they are earned. The cost of 
living differs between regions. If money 
wages are equalized, real wages will be dif- 
ferent, leading to migration of labor to the 
region with the lower cost of living. Equilib- 
rium in the labor market requires the equal- 


* This implication of rational behavior is also sup- 
ported by statements of union objectives. In reference 
to real wages and budget studies, the AFL-CIO has 
stated: 


A fundamental union goal is wages sufficient to 
support a family on at least a reasonable standard 
of living... . By indicating the minimum wages 
necessary for a worker to provide a reasonable 
living (by current American standards) for a wife 
and two children, the budget figure serves as a sig- 
nificant yardstick for many wage negotiations... . 
The budget figures are a helpful guide for deter- 
mining the amount of wage increases which may be 
needed to assure for the worker’s family a living 
level considered reasonable by the standards of 
their country. [as quoted in Jules Backman, p. 54] 
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TABLE 1—DIFFERENTIALS IN Money WAGES FOR PRODUCTION 


WORKERS IN MANUFACTURING 








Year Area of Differential 
Author Studied Coverage (Percent) Base 
Hanna: (p. 153) 1947 South — 11.85 U.S. =100 
Fuchs and Perlman (p. 293) 1929 South Atlantic —14.8 US. = 100 
1929 East South Central —21.2 U.S. = 100 
1947 South Atlantic —10.8 U.S. =100 
1947 East South Central —~16.4 U.S. = 100 
1954 South Atlantic —10.4 U.S. = 100 
1954 East South Central —12.6 U.S. = 100 
Segal (p. 149) 1947 South —18.7 Northeast 
1954 South —17.3 = 100 
Gallaway (p. 265) 1954 South Atlantic —14 Mid-Atlantic 
1954 East South Central —15 =100 
Scully (p. 768) 1958 South —11.6 Northeast 
= 100 


a This differential is the arithmetic mean of the state differentials which Hanna re- 
ported. The “South” in this case excludes Delaware and Oklahoma; in all other cases, 
the regions designated conform to the definition of the U.S. Census Bureau. 


ity of real wages between regions, i.e., a dif- 
ferential in the money wage equal to the dif- 
ferential in the cost of living. 


I, The Data and Empirical Findings 


The Census of Manufactures 1963 provides 
data on the number of production workers, 
total man-hours, and total wages for produc- 
tion workers in each region, state, and metro- 
politan area, classified by industry. The 
relevant data (coverage by the Census of 
Manufactures and cost of living indices) were 
available for ten cities in the North and the 
South which we chose as our sample.’ The 
cost of living index for each metropolitan 


3 Throughout this paper, we have used the term price 
index to be synonymous to family budget deflator, The 
Department of Commerce obtains family budgets by 
calculating what it would cost to maintain the same 
living standard is different regions of the country; a 
price index shows what the same bundle of goods wauld 
cost in different regions of the country. Thus the De- 
partment of Commerce recognizes the same standard of 
living in different regions requires a different bundle of 
goods because of climate, for example. These cost of 
living indices were available for only a relatively few 
urban regions throughout the country. They were also 
available for rural areas throughout an entire region but 
not by state. For this reason our sample was restricted 
to standard metropolitan areas rather than states. 
However, as will be shown, the magnitude of money 
wage differential between North and South in our 
sample, 12.4 percent, is consistent with the magnitude 
of money wage differentials reported in the literature. 


area was obtained from the Handbook of 
Labor Statistics, 1968. These indices measure 
comparative living costs based on the city 
worker’s budget for 1966. They were deflated 
by the cost of living index for each metropoli- 
tan area in 1966 relative to 1963.4 A sum- 
mary of the data is provided in Table 2. 
While the average hourly money wage for the 
five northern metropolitan areas is 8.5 per- 
cent higher than that of the five southern 
metropolitan areas, the average hourly real 
wage is 1 percent higher in the South. Simi- 
larly, while the average annual wage for the 
northern metropolitan areas is about 5 per- 
cent higher, the average real annual wage for 
the southern metropolitan areas is about 4 
percent higher than the average for the 
North. 

Inference cannot be drawn, however, from 
comparison of these averages. They are un- 
weighted averages, ignoring the size of each 
metropolitan area. More objectionable is the 
fact that they do not distinguish between 
industry and regional effects. It is conceiv- 


4 The cost of living indices used are those for “family 
budget for city worker.” The data were available in two 
forms: a) an index for the cost of living in each city rela- 
tive to U.S. average for 1966, and b) an index for each 
city’s cost of living relative to itself over time. The first 
of these indices was multiplied by the ratio of the index 
for the city in 1963 relative to 1966, to obtain our de- 
flator. 
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TABLE 2—Money WAGES, ANNUAL WAGES, REAL WAGES AND REAL 
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ANNUAL WaGEs For SELECTED METROPOLITAN AREAS, 1963 











Hourly Annual Costof Hourly Real 
Money Money Living Real Annual 

Metropolitan Area Wage Wage ODeflator Wage Wage 
Philadelphia $2.687  $5331.4 94.3 $2.850  $5653.6 
Pittsburgh 3.181 6178.4 91.9 3.461 6723.0 
Boston 2.538 5005.2 102.9 3.466 4864.2 
Buffalo 3.055 6205.5 99.1 3.083 6261.9 
New York & NE New Jersey 2.497 4858.4 104.0 2.401 4671.5 
Simple Average (North) 2.792 5515.7 2.852 5634.8 
Washington, D.C. 2.789 5538.8 95.8 2.911 5781.6 
Atlanta 2.359 4829.4 86.7 2.721 5570.2 
Baltimore 2.726 5439.8 90.4 3.016 6017.4 
Houston 2.777 5741.9 86.2 3.222 6661.2 
Dallas 2.214 4668.3 87.6 2.527 5329.2 
Simple Average (South) 2.573 5243.6 2.879 5871.9 





able that North-South wage differentials are 
concealed by the effects of differences in in- 
dustry composition. 

To distinguish between the regional effect 
and the industry effect, the wage rate and the 
annual wage were calculated for every in- 
dustry (two-digit classification, with SIC 21 
dropped for lack of sufficient data) and for 
every metropolitan area.’ It was assumed 
that the wage (W) in industry j in region 7 is 
represented by the following: 


Wy = at Bit vi, 


where ais the intercept, 8; is the region effect, 
and y; is the industry effect. The wage rate 
was regressed on nineteen dummy variables.® 
The first dummy variable assumes a value of 
unity for southern metropolitan areas and 
zero for northern ones. Each of the next 
eighteen dummy variables assumes a value of 
unity for one of the nineteen industries con- 


5 No observations were available for the following in- 
dustries in: Washington, SIC 22, 31, 33, 37; Baltimore, 
SIC 31; Houston, SIC 22, 31; Atlanta SIC 38; Dallas, 
SIC 31; Pittsburgh, SIC 22; Boston, SIC 24; Buffalo, 
SIC 31. Thus instead of having 190 observations (19 
industries in each of 10 cities), we had 178 observa- 
tions because 12 observations were missing. For defini- 
tions of the industries, see Table 3. 

ê This is an analysis of variance model with no inter- 
action. Testing the relevance of the North-South 
classification was performed by regression analysis 
since we are interested in the parameter estimates as 
well as the analysis of variance. This procedure follows 
Hanna’s methodology. 


sidered and zero for every other industry, 
with industry SIC 20 as a base. The first two 
columns of Table 3 summarize the findings 
for the regressions with money wages and 
annual money income as dependent vari- 
ables. Utilizing the data on hourly wage 
rates, the composition of industry and the 
North-South dummy account for 71 percent 
of the observed variability. The industry 
dummy variables’ coefficients are of no in- 
terest to the comparison of wage rates in the 
North and South. Rather, it is the coeffi- 
cients of the South—-North dummy variable 
that is of interest. The estimated differential, 
thirty-one cents, is highly significant. It im- 
plies that wages in the South are about 12.4 
percent lower than the average of the entire 
sample. The magnitude of this differential is 
consistent with those reported in Table 1. 
As for annual earnings, the estimated North— 
South difference is $528.82 and is highly 
significant. The annual earnings in the South 
are about 10.5 percent lower than the aver- 
age for the entire sample. 

These differentials disappear, however, 
when real wages are considered. The last 
columns of Table 3 report the results of es- 
timating the regressions when the dependent 
variables are the real hourly wage and the 
real annual earnings. The estimated differen- 
tial in real hourly wage is less than eight 
cents, and is insignificantly different from 
zero at the 10 percent level. This result im- 
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TABLE 3—-Monry WAGES AND INCOMES, REAL WAGES AND 
Incomes: REGRESSION RESULTS? 




















Hourly Money Annual Money Hourly Real Annual Real 
Wage Wage Wage Wage 
Variable Coef. t Coef. i Coef. t Coef, t 
Intercept 2.544 5196.6 2.578 5274.2 
N-S dummy —.313 —7.06 —528.8 —6.33 —.076 —1.46 —42.6 — .43 
Dummy of 
Industry 
SIC 22 —.482 —3.33 —1099.3 —4.03 —.522 —3.07 —1191.8 —3.71 
23 —.619 —4.71 —1652.9 —6.67 —.659 —4.28 —1759.8 —6.04 
24 —.392 —2.91 -—1020.6 —4.01 —.418 —2.64 —1092.1 —3.65 
25 —.233 —1.77 —603.9 —2.44 —.248 —1.61 —646.4 —2.22 
26 .050 .38 112.1 45 064 42 140.3 48 
27 -588 4.48 804.5 3.25 .628 4.08 864.9 2.97 
28 401 3.06 692.0 2.79 .439 2.85 759.2 2.61 
29 .572 4.35 1307.7 5.28 614 3.99 1393.1 4.78 
30 —.093 — .71 —286.7 —1.1ó —.096 — .62 —296.4 —1.02 
31 —.631 —3.9] —1565.6 —5.14 —.637 —3.37 —1586.7 —4.43 
32 .077 .59 212.2 .86 .079 .52 223.7 77 
33 .699 5.18 1178.9 4.63 794 5.02 1341.2 4.48 
34 .197 1.50 363.3 1.47 218 1&8 403.1 1.38 
35 .322 2.45 28.1 2.54 .347 2.25 676.2 2.32 
36 .318 2.42 575.2 2.32 .346 2.24 627.4 2.15 
37 .789 5.85 1786.6 7.02 .870 5.50 1961.3 6.55 
38 .23i 1.71 256.4 1.01 .250 1.58 278.2 .93 
39 —.272 ~2.07 —845.9 —3.41 —.290 —1.88  —890.1 —3.06 
R? .712 -165 .650 ¿117 
F 20.57 27.09 15,44 21.05 


a The industries corresponding to the Standard Industrial Classification Code are: 


SIC 20 = Food and Kindred Products 
22=:Textile Mill Products 
23 = Apparels 
24=:Lumber and Wood 
25 = Furniture and Fixtures 
26= Paper and Allied Products 
27 = Printing and Publishing 
28 = Chemicals 
29 = Petroleum and Coal 
30 = Rubber and Plastics 


plies that, taking into account the industry 
effects, there exists no significant differences 
in the real wage rate between the North and 
the South. The same conclusion holds for the 
annual real earnings: the differentia! is 
$42.59 per year, which is not significantly 
different from zero at any reasonable level of 
significance. The findings support our propo- 
sition: real wages are equalized between the 
North and the South, i.e., differences in 
money wages between the two regions for 
any given industry are completely offset by 
the difference in the cost of living. 


SIC 31=Leather 


32 =Stone and Clay 
33=Primary Metal 
34=Fabricated Metal 

35 =Nonelectrical Machinery 
36= Electrical Machinery 
37=Transportation Equipments 
38 = Instruments 

39 = Miscellaneous 


However, it is possible that this conclusion 
is incorrect. The omission of other variables 
which pertain to the determination of wage 
rates might, under certain conditions, bias the 
estimated coefficient of the North-South 
dummy variable. In order to examine this 
possibility, additional variables were intro- 
duced into the wage equation. These vari- 
ables were: sex, color, and capital-labor 
ratio. 

Under the assumption that the composi- 
tion of the labor force and the production 
function remained the same for 1960 to 1963, 
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TABLE 4—Money AND REAL WAGES: REGRESSION RESULTS* ; 
North-South Percent Percent. Capital-Labor 
Dummy Female Nonwhite ($1000) R? 
Dep. 
Var. Intercept Coef. t Coef. t Coef. 4 Coef. t 
Ww 3.068 — .350 ~—6.02 — .019 —4.02 — .003 — .67 744 
Sample i. W* 3.247 — .073 —1.08 — .024 —4.43 — .008 —.155 .688 
n=154 E 6258.387 —588.946 —5.54 —40.083 —4.76 — 6.568 — .77 -199 
E* 6668.305 — 30.042 — .24 —50.346 —5.09 —16.618 —1.65 .156 
WwW 3.026 — .366 —6.38 — .021 —4.14 — .004 — .82 „013 3.70 .817 
Sample 2 W* 3.207 — .081 —1.22 — .029 —4.87 — .007 —1.28 .018 4.43 784 
n=125 E 6042.086 —616.449 —5.73 —39.481 —4.11 — 8.624 —1.01 23.186 3.53 .850 
E* 6445.258 — 48.635 — .39 —54.734 —4.86 —13.554 —1.37 33.633 4.41 .825 








a The dependent variables for the different equations are: W =hourly money wage; W* =hourly real wage; E=an- 


nual money wages; E* =annual real wages. 


the data used was obtained from the 1960 
Census of Population. These data can be used 
to calculate the percentage of female and the 
percentage of nonwhite workers to all em- 
ployed workers by two-digit industries for 
each of the metropolitan areas. This was 
done for the industries considered in Table 3, 
with the exception of three industries (SIC 
31, 38, 39) which were dropped from lack of 
sufficient data, thus reducing our sample to 
154 observations (sample 1). 

Unfortunately, the data on capital by two- 
digit industries is available in the Census 
only at the state level. It was, therefore, as- 
sumed that the capital-labor ratios calcu- 
lated for the state provides an adequate mea- 
sure of the capital-labor ratios for the metro- 
politan areas within the state. Even then, 
the observations on the Washington, D.C. 
metropolitan area as well as 16 other obser- 
vations’ had to be dropped from the sample 
for lack of data, whenever the capital-labor 
ratio is used, reducing the number of obser- 
vations to 125 (sample 2). 

The results reported in Table 4 are those 
obtained by regressing the appropriate vari- 
able (listed in the second column) on- the 
North-South and industry dummy variables 
and on some, or all, of the additional ex- 
planatory variables. To save space, the esti- 


7 These are: SIC 30 for Pittsburgh and Philadelphia; 
SIC 27, 29, 30, 33, and 35 for Atlanta; SIC’ 23, 24, 27 
and 29 for Baltimore; SIC 30, 32 for Houston; and SIC 
22, 30 and 32 for Dallas. 


mated coefficients of the industry dummy 
variables are not reported. 

The parameter estimate of interest to us 
here is the coefficient of the North-South 
dummy variable. Both samples reveal a 
money wage and earnings differential be- 
tween the North.and the South of a magni- 
tude comparable to that found in Table 3, 
and this differential is highly significant. 
However, when the real wage and real an- 
nual earnings are considered the differential 
ranges from 7:3 to 8.1 cents in wages and 
from $30 to $48 in annual-earnings, depend- 
ing on the sample used and the explanatory 
variables introduced. In all cases, however, 
the North-South differential in hourly real 
wage and annual real earnings is insignifi- 
cantly different from zero at any reasonable 
level of significance. These findings lend 
strong support to the hypothesis that real 
wages are equalized between the North and 
the South.® 


8 A rather interesting result is that there seems to be 
more discrimination in real terms rather than in money 
terms. In Table 4 the ¢-values and the coefficients for 
sex and nonwhite discrimination increase their absolute 
value when measured in real terms. The percent female 
coefficient increases its absolute size by more than 25 
percent in both samples for both hourly wages and 
annual earnings when measured in real terms. The 
percent nonwhite coefficient more than doubles in 
sample 1 and almost doubles in sample 2 for both 
hourly and annual meaures. The nonwhite variable also 
becomes significant at various levels of significance 
when measured in real terms; when this variable was 
measured in money terms, its ¢-value was insignificantly 
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To account for the effect of education, a 
variable measuring the median number of 
school years completed was also introduced. 
The results obtained (not shown in the 
tables) indicate the sign of the estimated co- 
efficient is negative, contrary to expectations, 
and the coefficient is significantly different 
from zero at the 1 percent level. Two possible 
explanations of this perverse sign are: a) Sex 
and color discriminations take the form of 
higher educational requirements as well as 
lower wages. This explanation seems plausi- 
ble when the coefficients of the sex and color 
variables, after adjustment, are compared to 
those without adjustment. b) Wage increases 
are based on seniority, and the number of 
school years completed has an upward trend, 
such that the correlation between wage and 
school years is negative. However, the coeffi- 
cient of the North-South dummy remains in- 
significant when the dependent variable is 
either the real hourly or the real annual 
wage, and the education variable is included. 


II. Conclusions 


The data used in this study indicate a dif- 
ferential in the money wage rate of about 
12.5 percent, which is consistent with the 
order of magnitude of the differentials re- 
ported in other studies. The North-South 
differential in real wage, however, was found 
to be insignificantly different from zero. 

This finding casts doubts on the validity of 
regional comparisons of per capita incceme. 
In his classic study of the trends in regional 
incomes, Easterlin found that per capita in- 
come in the South ranged from a high of 76 
percent (1840) to a low of 51 percent (1880 
and 1900) of U.S. per capita income. To draw 
any conclusions from these findings, knowl- 
edge of the time paths of regional prices is 
needed. For example, a large portion of the 
observed income differentials in 1880 and 
1900 might be a resuit of a divergence in 
regional prices during the post-Civil War de- 
flation. Or the differential might be even 





different from zero, in all cases, at reasonable levels of 
significance. 
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larger than that observed if regional prices 
converged during that era. 

Policy prescriptions designed to eliminate 
the inequity which emanates from the North— 
South wage differentials are redundant if the 
observed money wage differential is the re- 
sult of an efficient economic system. Arbi- 
trary intervention to raise the money wage in 
the South to northern levels will result in the 
misallocation of resources, as long as differ- 
ences in regional prices exist. Similarly dis- 
tortive are the effects of a uniform minimum 
wage law. 
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Subsidies, Economic Lives, and Complete 


Resource Misallocation 


By P. TAUBMAN AND R. RAscHE* 


There are several accepted partial equilib- 
rium conclusions concerning the effects of 
subsidies on resource allocation and prices. 
For perfectly competitive industries, if the 
demand curve is downward sloping and the 
supply curve is upward sloping, a subsidy will 
raise the quantity produced and will also 
lower the price paid by the purchaser, but by 
an amount less than the subsidy. If, however, 
the supply curve is perfectly elastic, the 
quantity produced will increase and the ef- 
fective price will decline by the amount of 
the subsidy.! If the supply curve is totally 
inelastic, the quantity produced and the ef- 
fective price will remain unchanged. Finally, 
if the demand curve is totally inelastic, the 
quantity produced will remain unchanged 
and the effective price will decline by the 
amount of any subsidy. 

Within a general equilibrium context, the 
basic conclusion is that if the initial situation 
were Pareto optimal, any change in the pat- 
tern of use of resources induced by a subsidy 
is a misallocation. The quantity of misalloca- 
tion is given by the change in resources 
(along a given production possibility curve), 
and the cost to the economy per unit of the 
misallocated resources is equal to the differ- 
ence in value of the resources in their im- 
proper and proper uses. In some circum- 
stances, as demonstrated by Arnold Har- 
berger, it is possible to use the partial equilib- 
rium results to approximate Closely the cost 
of the misallocation in a general equilibrium 
model. 

These conclusions have been reached 


* Associate and assistant professor of economics, 
University of Pennsylvania, respectively. The research 
in this paper was partially supported by the U.S. 
Treasury Department. The conclusions, however, do 
not necessarily reflect the Treasury Department’s 
views. We wish to’ thank G. Brannon for helpful com- 
ments, E. Villani and Mrs. J. Young for their research 
assistance, and the managing editor for correcting an 
error in an earlier draft. 

1 Effective price is defined as the price paid by the 
consumer. 
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either for consumer goods or for capital goods 
whose economic life is fixed. However, the 
literature on the subject has not considered 
the effect of subsidies on asset lives. We 
demonstrate in this paper that if economic 
lives of capital goods are not fixed, the above 
conclusions are incorrect in two important 
ways. First it will be shown in a partial 
equilibrium model that even if the demand 
curve is totally inelastic, the price of capital 
services to the purchaser will not in general 
decline by the amount of the subsidy. Sec- 
ond, in the general equilibrium model an 
additional type of resource misallocation can 
occur, since economic lives can be shortened 
and consequently the stock of capital can be 
reduced. This type of misallocation is com- 
plete in that it diverts resources to uses with 
no value. Further, when this type of mis- 
allocation occurs, the excess burden calcula- 
tions used by Harberger are inappropriate. 
The next section of this paper will discuss 
various theories of the determination of asset 
lives. Then a model in which lives are en- 
dogenous will be constructed and examined 
for several classes of subsidies. 


I. Theories of Asset Life Determination 


At least three different theories of variable 
asset lives have been developed. The oldest 
of these formulations, discussed by Knut 
Wicksell and known as the Ackerman prob- 
lem, is concerned with choosing the optimum 
type of capital when each capital good pro- 
duces services at a uniform rate over its 
physical life, but different capital goods have 
different physical lives.? 

The second theory, developed by Harold 
Hotelling, analyzes the determination of the 
economic life of an asset whose net rental 
stream declines over time.® As the asset ages, 


2 The physical lives are determined solely by tech- 
nical and not economic factors. 

3 Net rental income is the difference between the 
revenues received and the associated costs (including 
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the net rental income stream could decline 
because 1) the quantity of services declines; 
2) the price received for the services declines 
either from changes in status or from the in- 
troduction of newer technologies; or 3) the 
cost of providing the services increases. 

Economic life is defined as the age at 
which the net rental stream for the asset is 
less than the earnings which can be obtained 
by scrapping the asset and investing the 
proceeds.* More formally when there are no 
taxes this can be expressed: 


Find N = ¢ such that 


1 
(1) Y, = iX,— AX, 


where 


Y,=net rental income in the year ¢ of the 
asset’s life. 
X,=salvage value in the year ¢ of the as- 
set’s life. 
4=rate of return which can be earned by 
investing the proceeds of scrappage. 
N =economic life of the asset. 


Economic life obviously need not be as long 
as physical life. For example, even when the 
scrap value is zero, the asset could exist and 
still be capable of providing services, but not 
yield a profit. 

The third formulation of the variable life 
problem stems from the user cost concept of 
J. M. Keynes. If the rate at which services 
are provided by an asset is subject to the 
owner’s choice, but a greater flow of current 
services entails lower service capabilities in 
the future, then, as shown by Taubman and 
Maurice Wilkinson, the optimal service rate 
will respond to changes in such things as the 
purchase price of capital and the interest 
rate. But the greater are the services pro- 
vided in the earlier years of an asset’s life, 
the shorter will be the physical and, in ap- 
propriate circumstances, the economic life of 
the asset. In this paper we deal primarily 
with the Hotelling formulation while pro- 


repairs and maintenance to the capital) in providing the 
capital services. 

4 While Hotelling’s initial contribution discussed real 
estate, this formulation is the foundation for replace- 
ment theory. 


viding reference to the other approaches 
where they have relevance to our analysis. 


II. Subsidies and Economic Lives 


In this section we consider a model for a 
perfectly competitive industry whose prod- 
uct is capital services. For ease of exposition 
we assume that one group of people owns 
the capital while a second group rents the 
services. 

To emphasize the differences from the 
standard model, we shall assume that the 
demand curve for the asset services is com- 
pletely price inelastic. Since the analysis is 
not affected by a general income tax, we 
shall also assume that the tax rate is zero. 

As noted above, net rental income can 
deteriorate over time because of several dif- 
ferent reasons. To postpone certain compli- 
cations in measuring and aggregating capital, 
we begin with the simplest case in which the 
net rent curve declines only because the cost 
of operations, C(k), are a monotonically in- 
creasing function of the age, k, of the asset. 
Thus we will assume that services yielded by 
the capital are constant over the asset’s life 
and that there are no technological or status 
changes during the asset’s lifetime.® 

Because there are no status considerations 
and because old and new capital yield the 
same services, the rentals paid, R, will be the 
same for capital of all ages. Since invest- 
ments, (4, of the different years yield the 
same service, it is possible to define a stock of 
capital, S(é), as the sum of the services in the 
still existing investments. In a long-run 
equilibrium, all buildings will have a life of 
N years; hence, once N is calculated for a 
new investment, it is immediately known 
how much investment from previous years is 
still in existence. Thus 


(2) SQ) = Dif — k) 


k=0 


where f is the flow of services per time period 
per unit of investment. If we further assume 
that the equilibrium is one of no growth and 
5 This separation corresponds to the markets for 
commercial space, rental residential properties, etc. 


§ We also assume that this no change situation is ex- 
pected to occur and to continue. 
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that investment has been the same in thig 
previous T years, then 


(3) N [ft @] = S@ 


The remaining equations in the model can 
be written as: 


N 
(4) P= 3 [R — C(k) + BIWI + r} 


(5) I0 = Q(r, 4) 


(6) R—C(N+1)+ BIW + 1) 
<iX < R—C(N) + BIW) 
(7) NUfT®] = 


In the above equations P is the cost of new 
assets, B(k) is the subsidy at age k, i is the 
rate of return on alternative investments, 
and X is the scrap value of the used asset.’ 
Equation (4) defines the internal rate of re- 
turn, r, of the asset. This internal rate of re- 
turn, together with the rate of return on 
other investments, determines the level of 
current investment as indicated by equation 
(5). Finally equation (6) is the condition 
which determines the economic life, N, and 
equation (7), is the equilibrium condition be- 
tween supply and the inelastic demand for 
capital services D*. 

_ Since this is a partial equilibrium analysis, 
we assume P, i, X, and C(k) are determined 
exogenously. Equations (4)-(7), the exog- 
enous variables, and the assumptions made 
in the preceding paragraphs are sufficient to 
determine N, R, 7, and J. 

Assume first that B(k) =0 for all k and de- 
note the solution values as N°, R?, 7°, I°. We 
wish to consider the effect on these variables 
of introducing subsidies, B(&), with various 
time patterns. An exact analytic solution of 
the problem is difficult to obtain because of 
the manner in which W is determined in 
equation (6), and because the rate of return 
on investment must be evaluated over a 


7 We assume that the scrap value is independent of 
the age at which the asset is scrapped. The analysis is 
not changed substantively if X is made a function of the 
age of the asset. See also our discussion of land below. 


finite and variable life. However, it is possi- 
ble to determine the class of subsidies which 
will leave N unchanged. 

Since I is assumed to be a strictly mono- 
tonic function, it follows from (7) that if 
N=WN°, then r=r? is required to maintain 
I°. Under these conditions (4) is satisfied 
only if: 

ne 
(8) $ [1 +r] [R+ BR) — R°] =0 


kere 


For any R satisfying this condition it is 
necessary to show that inequalities of (6) are 
still satisfied at N°. First consider the sub- 
sidy B(k)=M for all k. The condition ` 
R= R°— M is necessary for (8) to hold. But 
now (6) becomes 

) —C(N®+1)+M 
9 
( <iX < R'-—C(N) +M 


which on substituting reduces to 


(10) R°— C(N®+ 1) <iX < R — C(N) 
Hence if R° is a solution with economic life 
N°, R! is also a solution with life N° when 
B(k) = M for all k. 

Next suppose that the dollar value of the 
subsidies declines monotonically as the in- 
vestment ages. The necessary condition for 
the solution of (8) is that 


1 
(11) = a (1 + 79+ 
X B(k) 5 
at 
or 
(12) (R — R?) = 
where 
A 1 ie S B(k) 
= an = Se 
Fato eee 


Since the subsidies decline monotonically 
with age 
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(13) ° B(0) > kB > B(N®) 
(14) (R — R®) = AB > B(N®) 


For N = N° equation (6) requires that iX < R? 
—C(N°)+ B(N°). As long as C(k) is a con- 
tinuous monotonic function, this part of (6) 
will be satisfied by an equality, but with the 
change from R? to R? this condition is not 
met as seen from (11) and (14). 

If it is assumed that y must remain con- 
stant because 7 is unchanged, then it is easy 
to demonstrate that this class of subsidies 
requires N?< N°. That is, if N were to in- 
crease, a given flow of investment would gen- 
erate a larger stock; thus, with demand 
fixed, R must decline below R?. With C(k) 
and B(k) monotonically increasing and de- 
creasing respectively, this R cannot be a 
solution to (6); hence, W must decline. 

Suppose, however, r is allowed to vary. 
Substitution of equations (5) into (7) yields 
a negatively sloped function, denoted as A, 
for the feasible combinations of V and r. But 
equation (6) guarantees that R—C(k)+B(k) 
is nonnegative for all terms in the right-hand 
side of (4). Hence, if W is increased, r must 
also be increased to maintain the equality of 
(4). Call this positive sloped locus G. But in 
our discussions of equations (12)—(14) which 
are derived from (4) and (6), we showed that 
given any r the introduction of a monotoni- 
cally decreasing subsidy will cause a reduc- 
tion in the N which satisfies (4) and (6). 
Thus, G must shift to the left with such sub- 
sidies. When combined with A, this implies a 
higher r and a lower N. 

In either instance the subsidy causes a 
misallocation. If lives are shortened, then to 
maintain the fixed level of capital stock more 
investment will be necessary. If lives are 
lengthened, the misallocation occurs because 
assets are used that would be too costly to 
operate in the absence of the subsidy. 

In the previous analysis, net income de- 
clined as the asset aged because operating 
costs were a monotonically increasing func- 
tion of age. Next assume that operating costs 
are constant but that the services yielded by 
an asset decline with age. In this instance we 
can add up the services from each existing 
vintage of investment to obtain a measure 


of the capital stock. The only difference re- 
quired in the analysis used earlier is that the 
services from new investment be equal to the 
services in the investment retired. As long 
as the flow of services over time is exoge- 
nously determined, the previous analysis is 
valid. 

The final case to consider is the one in 
which the price paid for services of an in- 
vestment declines as the investment ages. 
Since each investment is a different vintage, 
we can only aggregate the vintages into a 
capital stock after converting into value 
terms using the relative prices of various 
vintages. This measure of capital stock will 
vary if relative prices change, but in a steady 
state relative prices of various vintages are 
constant. This measure of capital stock will 
be fixed and there will be only one measure of 
capital. We can also have a demand function 
for this aggregate measure of capital. In any 
steady state equilibrium we can determine 
the functional relationship between rents and 
the age of the asset. The parameters of this 
relationship are functions of the cross-elastic- 
ities of demand between vintages. If the 
economic life is shorter and the number of 
vintages reduced, the function may shift. 
However, we can assume that lives remain 
constant and the functional representation is 
unchanged, and then we can determine 
which subsidies are consistent with this as- 
sumption. 

Let R(Rk)=a+bk+ck? where R(k) =rent 
paid on vintage k and let a subsidy of B(k) 
=M for all k be introduced. As in our previ- 
ous analysis, the subsidy will reduce the 
rental paid for capital. Let us reduce R() 
by changing the constant term to (¢— M) for 
all k. Then following our previous analysis, 
rents for each vintage will decline by an 
amount equal to M; hence, at each age the 
subsidy will leave net rental income un- 
changed. In this instance the constant sub- 
sidy will not alter V, though monotonically 
changing subsidies will. However if the age 
pattern of rents is represented by other 
functional forms (e.g., R(k) =Roe~%) and if 
we give a constant subsidy M to all vintages, 
net rental income will not remain unchanged 
for all vintages. Therefore other age patterns 
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of subsidies would be required for lives to be 
unchanged.® 

However certain rules about the planes: in 
economic lives can be deduced, because 
(with demand fixed) the discounted value of 
the subsidy must equal the discounted value 
_ of the rent reduction. Suppose that a plot of 
both the subsidies and the rent reduction 
against age reveals that the curves coincide 
or intersect only once. In the first instance 
economic lives are unaffected while in the 
second case lives will decrease if the subsidy 
curve initially lies above the rent reduction 
curve. This case also leads to somewhat 
weaker conclusions on resource misalloca- 
tion. While it is still true that the resources 
tied up in an investment are being destroyed 
too soon, the monetary value of waste is less, 
because by assumption the value of the ser- 
vices declines with age. Alternatively it 
might be noted that purchasers can benefit 
by the reduction in the age of the stock since 
they prefer newer to older assets. 

The previous discussion was conducted in 
terms of the age pattern of the subsidy. It is 
useful to consider the real world equivalents 
to the various subsidies discussed.° It is diffi- 
cult to think of any subsidy that increases 
after-tax income by a given dollar amount 
every year. nor can we find an example of a 
subsidy which increases with the age of the 
asset. Even a reduction in the tax rate for one 
industry would cause a proportionate rather 
than a constant change in after-tax income. 
It is possible, however, to enumerate some 
subsidies which are concentrated in the early 
years of an asset’s life. The investment tax 
credit in use from 1962-69 granted the entire 
subsidy into the first few years of life. 


8 In the example cited, the change in market rents 
declines with increasing age. If a subsidy constant at all 
ages were granted, net rental income for older vintages 
would be increased after adjustment and economic lives 
would be lengthened. 

9 The results of the previous analysis in the presence 
of a general income tax are unchanged. For a discussion 
of real world subsidies it is appropriate to use after tax 
income and rates of return. 

10 While the credit applied to investment of year ¢, 
limitations on the amount that can be used in ¢ along 
with carry-forward provisions spread the credit over 
several years. 


® 

The second such type of subsidy is a “too 
rapid” tax depreciation allowance system. A 
tax depreciation allowance system is too 
rapid if the present discounted value of the 
tax deductions exceeds the present dis- 
counted value of economic depreciation. 
While “accelerated”? depreciation need not 
be a subsidy, we have shown elsewhere that 
even straight line depreciation is a subsidy 
for office buildings, an asset to which the 
above analysis ‘is relevant. (see Taubman- 
Rasche (1969 a, b))!! 

Since in our model it is the tail that wags 
the dog, a comparison of the effects of ac- 
celerated depreciation and the investment 
tax credit must concentrate on the net after- 
tax income at the “end” of the asset’s life. 
Assume that two subsidies are designed so 
that for the existing economic life, their 
present discounted values are equal. Since 
the present discounted values are equal, the 
new equilibrium rent levels will be the same 
under both subsidies. Let the investment tax 
credit subsidy be given entirely in the first 
year of the asset’s life while the depreciation 
subsidy is spread out over a number of years. 
If the accelerated depreciation subsidy be- 
comes zero for the last / years of the asset’s 
life, the effect on economic lives will be the 
same as the investment tax credit. If, how- 
ever, the accelerated depreciation subsidy 
is negative in these / years, then the ac- 
celerated depreciation will introduce shorter 
lives than the investment credit. Of course, 
the opposite happens if the subsidy is posi- 
tive at the end. In our earlier empirical work, 
(see Taubman—Rasche (1969a)) we have 
found that at the end of the asset life there is 
a negative subsidy for all conventional tax 
depreciation schemes. Thus the impact of 
accelerated depreciation on economic lives 
would be larger than a tax credit. 

Before looking at some general equilibrium 


11 Various long-run partial equilibria under alterna- 
tive tax depreciation policies have been examined in 
Taubman-Rasche (1969a). When straight line depreci- 
ation is substituted for double declining balance 
methods, the capital stock declines by about .75 per- 
cent. Simultaneously the economic life increases by 5 
percent. Thus the accelerated depreciation causes a 
misallocation of resources of 6 percent as measured in 
terms of capital stock. 
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interpretations of our results, it is useful to 
consider briefly a few other details. Note first 
that if the demand curve is not perfectly 
inelastic, any subsidy would have an impact 
on the quantity of capital demanded. How- 
ever it is easy to show that the useful life 
effect would also occur in addition to the im- 
pact predicted by traditional theory. It is 
also possible to demonstrate why, when the 
demand curve is vertical, the Ackerman and 
user cost determinations of asset lives are 
not affected by the form of the subsidy. The 
Ackerman model, as given in Wicksell, is 
concerned with the choice of that asset 
whose physical life maximizes net worth. 
With a fixed demand curve, a subsidy of a 
fixed dollar amount in each year will be 
offset by a decline in rent by the seme 
amount. Suppose instead that a monotoni- 
cally decreasing subsidy of the same present 
discounted value as the constant dollar 
subsidy were enacted. Since the present 
discounted value of the rent reductions just 
considered was equal to the present dis- 
counted value of the constant dollar sub- 
sidy, the same rent reduction would just 
offset the monotonically decreasing subsidy. 
Since this offset is consistent with the initial 
optimal physical life, net worth is unchanged 
by the subsidy scheme and the life which 
maximized net worth continues to do sc. A 
similar proof holds for the user cost case. 

It has been shown that when net income 
declines as an asset ages, economic lives will 
be affected by the age pattern of the sub- 
sidy even when the demand for the stock of 
capital is vertical. In order to maintain a 
constant stock of capital with shorter lives, 
it is necessary (in equilibrium) that more 
gross investment occur in each year. As- 
suming that the pre-subsidy situation was 
Pareto optimal, the reduction in life (the 
increase in gross investment) with the stock 
constant constitutes a waste of resources. 
The waste is complete in that once the re- 
sources are prematurely destroyed, they 
cannot earn any return.! If there were no 


12 The salvage value can be put to use but salvage 
value may refer to land rather than produced resources 
and in general would be less than the value when in use 
in unrestricted markets. 


distorting subsidies, these resources could 
have been used to produce consumption 
goods or capital goods, the demand for 
whose services is not totally inelastic. To 
attract this extra investment to the sub- 
sidized industry, the return on the capital 
must rise. This, of course, is another way of 
explaining why the purchasers of the capital 
services do not receive all the benefit of the 
subsidy when the demand curve is vertical 
and the subsidy shortens lives. Notice also 
that since the resources are put to a use with 
zero value, an uncritical application of the 
excess burden calculations as described in 
Harberger would be inappropriate. 

The usual method of studying subsidies in 
a general equilibrium context is to represent 
the equilibrium as the tangency of the pro- 
duction possibilities frontier and a utility 
function. This solution will be Pareto opti- 
mal under well-known and generally assumed 
conditions. A subsidy is then shown to 
yield a situation in which different prices are 
relevant for producers and consumers. With 
different relevant prices a new equilibrium 
is located where the utility function inter- 
sects the frontier and both functions are 
tangent to their appropriate relative prices. 
The loss in welfare is the appropriate mea- 
sure of the cost of the misallocation. Our 
analysis extends the cost of resource mis- 
allocation in the following way. If the sub- 
sidy lowers the useful lives of assets, then 
for given investment less capital will be 
available. Since the position of the produc- 
tion possibilities frontier depends on the 
amount of capital, the frontier will retreat 
as a consequence of the subsidy. The cost of 
the resource misallocation should be calcu- 
lated in terms of the welfare at the old equi- 
librium points.¥ 

Note that even if circumstances justify 
a subsidy, the choice of the pattern of the 
subsidy affects economic lives. From a 
Pareto optimality viewpoint, one economic 
life should be best (for a given welfare func- 


13 As we have previously indicated, it is theoretically 
possible that some subsidies would lengthen economic 
lives. Under this circumstance the production possi- 
bilities frontier could still lay on an indifference curve 
representing a lower level of welfare than the initial 
equilibrium. 
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tion); thus, some subsidies with their asso- 
ciated age patterns should not be used. 

When the asset involved is a structure, 
there is one special feature deserving of 
mention. The salvage value will include the 
price of land. If the demand for structures 
increases because of a subsidy, we would 
expect the price of land to rise. However, 
from equation (6) it is clear that an increase 
in the salvage would further shorten eco- 
nomic lives and accentuate the welfare loss. 


I. Summary and Conclusion 


This article has been concerned with the 
effects of subsidies on the quantity of invest- 
ment and capital stock when the economic 
lives of assets are determined by economic 
criteria. In each of the three theories of 
asset lives, the optimal life is a function of 
some appropriate set of relative prices. The 
contribution of this article is not in saying 
that these relative prices could be affected 
by subsidies since such a conclusion follows 
immediately from the assumptions. What 
we have shown is that subsidies with differ- 
ent age patterns (but with the same present 
discounted value) will have different impact 
on lives. Moreover, it has been demonstrated 
that in discussing partial and general equi- 
librium impacts of subsidies, it is necessary 
to distinguish between the stock of capital 
and economic lives since even if the demand 
for capital is completely inelastic in a par- 
ticular market, only one class of subsidies 
will leave economic lives and resource allo- 
cation unaffected. It was also noted that a 
subsidy such as the investment tax credit 
induces a smaller change in lives than a 
switch from straight line to accelerated de- 
preciation. Finally it was shown that while 
some subsidies shorten and others lengthen 
lives, the resource misallocation effects were 
not symmetric. The asymmetry arises be- 
cause when lives are too short the assets are 
put to a use with a zero return; however, 
when lives are too long, the asset is at least 
used in an endeavor with a positive value. 

This analysis has implications that are 
important for several topics. First of all it 
suggests that if circumstances dictate that 


e 
the government grant a subsidy, proper 
resource allocation not only requires that 
the present discounted value of the subsidy 
be correct, but that the age pattern of the 
subsidy be such as to give the optimal life. 
Second, this paper implies that if for a notice- 
able amount of assets, lives are not exoge- 
nous but are determined by economic factors, 
much of the recent empirical literature on 
the impacts of investment subsidies has 
understated the effects. Third, since the 
costs of setting the economic life too low are 
greater than those from setting the life too 
high, and since knowledge of the optimal 
life is imperfect, it would seem that policy 
would be determined so that there is bias 
towards too long lives. 
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Factor Market Imperfections, the Terms of Trade, i 
and Welfare 


By RAVEENDRA N. BATRA AND PRASANTA K. PATTANAIK* 


A rich literature has recently developed 
concerning theimplications of the interindus- 
try factor-price differential for some “‘stan- 
dard” theorems in the theory of international 
trade. Most of the authors have been con- 
cerned with the welfare and second best 
effects of factor market distortions: Jagdish 
Bhagwati, Bhagwati and V. K. Ramaswami, 
Bhagwati, Ramaswami, and T. N. Srini- 
vasan, Batra and Pattanaik (1970, 1971), 
Batra and Gerald Scully, Albert Fishlow 
and Paul David, Everett Hagen, and Harry 
Johnson (1965, 1967). 

More recent studies, however, have been 
concerned with the impact of factor market 
imperfections on income distribution, allo- 
cation of resources, the possibility of multi- 
ple equilibria, and the pattern of interna- 
tional trade. Murray Kemp and H. Herberg, 
and Bhagwati and Srinivasan have written 
on the shape of the transformation curve 
and the output response of price changes in 
the presence of factor market distortions. 
They show that outputs may respond ‘“‘per- 
versely” to price changes irrespective of 
whether the transformation curve is convex 
or concave to the origin. Stephen Magee, 
on the other hand, has explored the conse- 
quences of factor price differentials for, 
among other things, factor intensities, factor 
prices, and the pattern and volume of in- 
ternational trade. Some of the results de- 
rived by Magee are very interesting. For 
example, he shows that a rise in the factor 
price differential may actually be detri- 
mental to the factor which is apparently 
benefiting from this rise; furthermore neither 


* University of Western Ontario and Delhi School of 
Economics, respectively. Batra’s research was financed 
by a Summer Research Grant from Southern Illinois 
University, and Pattanaik’s research was partly sup- 
ported by the National Science Foundation. We wish 
to express our gratitude to the referee for valuable 
suggestions. 
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the Heckscher-Ohlin theorem, nor the Stol- 
per-Samuelson theorem may be valid.! 

In this paper we explore the consequences 
of a change in the interindustry wage dif- 
ferential for the terms of trade as well as 
welfare. Some very unexpected results come 
out. For instance, a rise in the wage differ- 
ential need not always change the commod- 
ity-price ratio against the industry that was 
initially paying the wage differential. Rather, 
the change in the wage differential may 
have any effect on the terms of trade. 
Furthermore, a rise in the wage differential 
may actually raise social welfare, and vice 
versa. 


I. Assumptions and the Model 


We deploy throughout the analysis the 
standard model of trade theory, where given 
supplies of two primary factors produce two 
traded commodities, X, the importable 
commodity, and Xe, the exportable commod- 
ity, modifying it only to introduce a con- 
stant wage differential between the two sec- 
tors. The two production functions are: 


(1) Xı = Fi(Ky, Ly) = Lifi(hi) 
(2) X: T F:(K», Lo) baz Lofo(Re) 


where K; and L; are the capital and labor 
inputs and k;=K;/L; is the capital-labor 
ratio in the ith commodity. Both production 
functions are assumed to be homogeneous of 
degree one. 

Denoting u; and v; as the marginal prod- 
ucts of labor and capital, respectively, in 
the ith commodity, we write 


v = ðF;/ðK: = fi 
and 
u; = OF /OL; = fi — kifi 


1 The contributions by Kemp and Herberg, Bhagwati 
and Srinivasan and Magee have been recently surveyed 
by Ronald Jones. 
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Undér perfect competition, the price of each 
factor of production is equal to the value of 
its marginal product. Let w; be the wage 
rate, r; the rental rate of capital in the ith 
industry, and p; the price of the ith com- 
modity. Then 


wi = pits = Pilfi — kifi), 
and 
ri = pr = pifi 


It is assumed that the rate of return on 
capital is the same in both industries, but 
wage rates differ, that is, 


rr = 72 = pifl = poft, 
and 
aw, = We, 


or 


api(fi — kifi) = pf: — kof?) (a ¥ 1) 


Let p= pi/p2 be the price of X, in terms of 
Xe. Factor rewards can then be expressed as: 


(3) r= pfi =f 
(4) aw: = ap(fi — kifi) = (fa — hoff) = we 


Without loss of generality, p is assumed to 
have an initial value of unity. With full 
employment: 


(5) Ly + Le = L; 
and 
(6) Kit K: = Liki + Lik=K, 


where the bars indicate that L and K are in 
fixed supply. 

Let Y equal national income in terms of 
Xə. Then, 


(7) Y= pX, + X: 


Let D; be the demand for ith commodity. 
Then, 


(8) Dı = Di, Y) 
and 
(9) D: = D:(b, Y) 


These aggregate demand functions are as- 


. 


sumed to have the same properties as the 
individual demand functions. Let E; be the 
quantity imported of X, and Fz be the 
quantity exported of Xe. Then, 


(10) By = Dı tak Xı 
and 
(11) Ey = Xe awe Dz 


Finally, the balance-of-payments equilibrium 
requires that 


(12) pE, = Es 


Throughout our analysis we assume incom- 
plete specialization and an initial situation 
of free trade, so that p represents the inter- 
national terms of trade. 

With equation (12), our specification of 
a “determinate” general equilibrium model 
of international trade with interindustry 
wage differential is complete. There are 
twelve equations in eleven endogenous 
variables (Xj, ki, Li, Di, Ei, and Y) and four 
parameters (K, L, a, and p). However, the 
model is not over-determined, because by 
the Walras law, only one of the two demand 
equations is independent. 


II. Absence of Monopoly Power in 
International Trade 


We now utilize the model described in 
Section I to analyze the impact of a change 
in the degree of distortion, a, on factor in- 
tensities, kı and ke, factor prices, 7, w, and 
w, the two outputs, Xi and Xe, and real in- 
come under the assumption that the country 
in question is a price taker, so that p remains 
constant. Differentiating the system of 
equations (1)—(6) totally with respect to æ 
and remembering that p initially equals 
p we obtain, 





Jfı— kifi 
a3 < da Eg (akı a ke) 
ia Bt CL 

d 2” (ak; — ka) 
dr £ fi — kifi hifi 
as) da ak aa: ka 
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dw, —kil(fi — kifi) 














6 — = 
) da ak, = ke 
dL —dL 
an) == 
da da 
Pa ak, dks 
= — +L 
zl 1a T =] 
dX — — kifi 
ag Zn =a As) 
da (ki — ko) (akı — ka) 
L L; 
TZ (O — buff) + haf} +2] 
1 2 
and 
ax: — kifi 
(19) | 2 fı ft 
da (hi ae ke) (ak; iv. ke) 


[aes it —{ (fo — hoff) + kifi | 


Before we proceed to derive results from 
equations (13)~(19), a few remarks concern- 
ing factor intensities in the “physical” and 
the “value” sense are in order. Without loss 
of generality, we assume, hereafter, that X, 
is capital-intensive relative to Xz, that is 
kı> k. This is the factor-intensity relation- 
ship between two commodities in the physi- 
cal sense, because we compare only the ratios 
between physical units of the factors em- 
ployed in the two industries. The factor- 
intensity relationship may also be expressed 
in the value sense, whose sign, in the presence 
of the wage differential, may be different 
from that of the relationship between physi- 
cal factor intensities. The factor intensity 
in the value sense in each industry is given 
by (7;K;/w.L,), so that now X; is capital- 
intensive relative to X» if (mKi/wily) 
> (72K o/wele) » OF if (r/we) (aki — ke) >0.? 
Since @ is not equal to one, itis evident that 
(kı—kə) may not have the same sign as 
(akı—k:}. From equations (13) and (14), it 


2 The distinction between factor intensities in the 
physical and the value sense is a common feature of 
many of the articles written recently in this area. See, 
for examples, Magee, Herberg et al., and Jones. 


may be observed that both kı and & are 
functions of a, which leads to the possibility 
of reversals in the sign of (kı— k). However, 
Magee and Herberg, Kemp, and Magee 
have shown that, in the presence of incom- 
plete specialization, the physical factor in- 
tensities cannot be reversed as a result of a 
change in g or p alone. Since in this section 
we are concerned only with effects of a 
change in a at constant terms of trade, this 
type of factor intensity reversals is ruled out 
by our assumption of incomplete specializa- 
tion. Nonspecialized equilibria are, however, 
compatible with factor intensity reversals 
in the value sense, which means that Xi, 
assumed to be relatively capital-intensive in 
the physical sense, may actually become. 
relatively labor-intensive in the value sense.3 
If a>1, the sign of (ækı—--kı) must still be 
positive. Now a>1 implies that w,>w,, so 
that the wage differentia] is paid by the pro- 
ducers of Xz, the labor-intensive commodity 
(in the physical sense). In other words, when 
an industry pays the wage differential on its 
intensive factor, the factor intensities in the 
value sense must have the same sign as 
factor intensities in the physical sense. How- 
ever, the same may not be the case when an 
industry pays the differential on its non- 
intensive factor, because herea<1. 

With these remarks in mind, we now pro- 
ceed to state briefly some of the results ob- 
tained by Magee, if only to facilitate com- 
parison with our results obtained in the 
next section. Consider equations (13)—(16) 
under the condition of nonreversal of the 
value factor intensities. Due to the fact that 
production functions are linearly homo- 
geneous, f/’<0. It is clear, therefore, that a 
fall (rise) in @ raises (lowers) the capital- 
labor ratio in both industries, and, as a 
result, lowers (raises) the reward of capital 
and raises (lowers) the reward of labor in 
both industries.4 The effects of a change in 


3 The reversal of value factor intensities is determined 
by the relative elasticities of substitution in the two in- 
dustries. For further details on this point, see Magee, 
and Herberg et al. 

4Tt can be easily seen that we and w, move in the 
same direction. Therefore, throughout the paper we de- 
termine the sign of a change in w only, the effect on wa 
following the same direction. 
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the degree of distortion (a) on the two out- 
puts can be obtained from (18) and (19). 
With ff’ <0, the square bracketed terms in 
both equations are negative, so that dX;/ 
da>0 and dX2/da<0. In other words, a 
rise in @ raises the output of X, and lowers 
the output of X2, and vice versa. Here the 
output response to a change in a is “normal.” 

If the value factor intensities get reversed 
as a result of the change in a, then all these 
results also get reversed, because now 
(kı—kı) and (aki—k,) have opposite signs. 
The output response to a change in œ will 
now be “perverse.” 

We are now in a position to determine the 
impact of a change in the degree of distor- 
tion on real income or welfare. Differentiat- 
ing (1) and (2) totally and dividing through 
by dXı, we have: 


dX: uA La -+ ved Ke 
dX, mdly + dK, 


Furthermore the commodity-price ratio, p, 
from (3)—(6) can be written as: 
ud L + ved K 
(21) Sy 
andl + vdKı 


so that from (20) and (21), we can write: 


(20) 


(22) 





where B = (amdLi+ vndKı)/(udKı+ umdLa) 8 
It is clear that 621 if a21. Differentiat- 

ing (7) with respect to a, utilizing (22) and 

remembering that p=1 initially, we obtain: 





(23) nF 


The following results can be derived. 
1. If the value factor intensities are not re- 


5 Following other authors in this area, we define the 
output response to be normal if the output of a com- 
modity rises (declines) as a result of either a rise 
(decline) in its relative price for a given a, or a decline 
(rise) in the wage differential paid by it for a given p. 
The output response is defined to be perverse if the 
opposite holds. 

6 This proof is obtained irom Hagen. Also see Batra 
and Scully. 


versed, so that dX;/da>0, then 


eS fg $1, rasi 
da 

In other words, a rise (decline) in «œ results 
in a rise (decline) in real income when a<1i 
or w >w so that the differential is paid by 
Xı producers. Conversely, a rise (decline) in 
a leads to a decline (rise) in real income if 
the wage differential is paid by Xs producers. 
Now when a<1, a rise (decline) in a means 
a decline (rise) in the wage differential. If, 
on the other hand, a>1, a rise (decline) in 
a signifies rise (decline) in the wage differ- 
ential. Thus, we may conclude that a de- 
cline in the wage differential leads to a rise 
in real income and a rise in the wage differ- 
ential results in a decline in real income. 


2. If the value factor intensities are re- 
versed, then, from equation (18), dXi/da<0. 
In this case, 


Y 
— s0 ifß$1 orası 


This result is just the opposite of the previ- 
ous result. In this case, a decline (rise) in the 
wage differential leads to a decline (rise) 
in real income. 

From these two results and the remarks 
made earlier in this section, the following 
theorem may now be derived: 


THEOREM 1: If an industry pays the dif- 
ferential on its intensive facior, then a rise 
(decline) in the factor-price differential lowers 
(raises) the level of real national income at con- 
stant terms, of trade. This conclusion is valid 
even if the higher priced factor to an industry 
is its nonintensive factor, provided the industry 
is intensive in the use of a factor in both the 
physical and the value sense. Otherwise, the 
factor-price differential and the level of real 
income are positively related. 

This theorem has important implications 
for a recent theorem by Bhagwati p. 23, 
that, for a small country, a decline in the 
degree of factor market imperfection neces- 
sarily raises welfare, and conversely, barring 


950 THE AMERICAN ECONOMIC REVIEW 


& <1 





FIGURE 1 


the possibility of inferiority in social con- 
sumption. We have just shown that Bhag- 
wati’s theorem does not hold if the value 
factor intensities are reversed as a result of 
the wage differential.” 

Results 1 and 2 can be further illustrated 
in terms of diagrams. Consider Figure 1 
where TT” is the transformation curve, P the 
production point and C the consumption 
point on the international-price ratio given 
by the slope of PC, with the level of welfare 
indicated by the social indifference curve U4. 
As is well known, the effects of the wage 
differential are to shrink the transformation 
curve towards the origin and disrupt the 
equality between the commodity-price ratio 
and the marginal rate of transformation 
(also see equation (22)). The original trans- 
formation curve is omitted for the sake of 
clarity. The wage differential is shown to be 
unfavorable to X1, as may be clear from the 
fact that the relative price of X, exceeds 
the marginal rate of transformation at all 
points of production. A decline in the wage 


7 Tf the value factor intensities are reversed, there will 
be multiple equilibria in the economy (see Bhagwati 
and Srinivasan). Therefore, in fairness to Bhagwati, it 
may be stated that his therorem holds if we rule out the 
possibility of multiple equilibria. However, the only 
restriction that Bhagwati places on his theorem re- 
quires the absence of inferior goods, but, as we have 
shown, it also requires the absence of multiple equilibria. 


differential or the factor market imperfection 
has the effect of an outward extension of the 
transformation curve to TP’T’. The new 
production point is given by P’, which shows 
a higher output of X, and a lower output for 
Xə as is the case when the value factor 
intensities are not reversed. The consump- 
tion point shifts to C’ and welfare improves 
to Uz. Note that the terms of trade remain 
unchanged (PC is parallel-to P’C’). 

Figure 2 depicts the case where the value 
factor intensities are reversed. The output 
of X, declines and that of X rises as a result 
of the decline in the wage differential. The 
new production and consumption points are 
again given by P’ and C’, but welfare de- 
clines from U2 to U;.8 


III. Monopoly Power in Trade 


Until now we have assumed that the 
country under analysis is a price taker and 
has no influence on world prices. This has 
been a convenient assumption and has en- 
abled us to derive the results by differentiat- 
ing the equations in our model while keeping 
p constant. However, if the country in 
question is large and possesses monopoly 
power in trade, then p can no longer be kept 
constant. The results derived in Section II 
may then have to be modified. 

Our immediate task then is to find out the 
impact of a change in the degree of distor- 
tion on the terms of trade. The method of 
our analysis here is first to determine at con- 
stant terms of trade the sign of the change in 
the excess demand for the importable com- 
modity, Æı. Depending on this sign, the 
terms of trade will eventually improve or 
deteriorate in order to restore equilibrium in 
the foreign trade market. Equation (12) 


8 Figure 1 depicts the case of a normal output re- 
sponse along with a concave (to the origin) transforma- 
tion curve, whereas Figure 2 describes the case of a 
perverse output response. It may be pointed out here 
that neither the output response nor our results are in- 
fluenced by the shape of the transformation curve. In 
associating the normal output response with the con- 
cave transformation curve, we are merely following the 
tradition set by Hagen, Bhagwati and Ramaswami, 
Johnson, and Batra and Pattanaik (1970), who assume 
a normal output response with respect to relative price 
changes and depict it under a concave transformation 
curve. 
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FIGURE 2 


may be rewritten as:° 


(12) pEb, a) — E2(p) = 0 


Differentiating (12) totally with respect to 
a, we have: 


ðE, dE: ðE d 
(24) p — =F, E Oo) ot Ee | ef y 
ða E: dp E op da 
so that with p=1 initially, 
dp OEy/da 


(25) 





Ja (a, + a — DE 


where q= -— (p/E:)(3E:/3p) and a= (p/E) 
(dEz/dp) are the price elasticities of demand 
for the domestic and foreign country im- 
ports. !° Stability in the foreign trade market, 
which we assume throughout the analysis, 
requires that! a+ a> 1. 

Now from the definition of imports, Ey 
= Di, Y)—Xi(Z, a), so that 


9 Since Ez is the foreign country’s demand for im- 
ports, it is a function only of p but not of a. 


10 Tn the presence of the wage differential, outputs, 


as shown by Bhagwati and Srinivasan and Kemp 
and Herberg, may respond perversely to changes 
in relative prices, in which case it is possible that 
a,>0. However, we rule out this possibility. 

u This is the so-called Marshal-Lerner condition for 
stability. 


OF, dD, ðY OX, 
(26) — = . 
ða ðY ða ða 








Let m:=0D,/0V be the marginal propen- 
sity to consume the ith commodity: (0 <m; 
<1). Substituting (26) in (25), we derive: 


(27) — 
da (a1 + a — 1) Ey 





We can derive the following additional 
results: 


3. A change in a always changes the terms 
of trade. This is a trivial result and is evi- 
dent from the fact that m1/(1—8). 


4. Let dXi/da>0, a case representing the 
nonreversal of the value factor intensities in 
spite of the wage differential. If 8<1, then 
m,<1/(1—8) and, from (23), dV/da>0, so 
that dp/da<0. If, however, B>1, then 
m>1/(1—8) and, from (23), dY/da<0, so 
that here again dp/da<0. Thus we may 
conclude that a rise (decline) in œ leads to 
a decline (rise) in the price of the importable 
commodity, Xi, relative to the price of the 
exportable commodity, Xe, or, what is the 
same thing, to an improvement (deteriora- 
tion) in the terms of trade. When a<1, then 
w> We, so that a risein a (or a decline in the 
wage differential paid by the importable 
commodity) results in an improvement in the 
terms of trade. The opposite holds when 
a<i, but there is a rise in the wage differ- 
ential. If a>1, then w> w, so that a rise in 
a or in the wage differential paid by the ex- 
portable commodity results in an improve- 
ment in the terms of trade, and vice versa. 


5. If the value factor intensities are re- 
versed, so that dXi/da<0 then result 4 is 
also reversed and we obtain certain unex- 
pected results: 1) a decline (rise) in the wage 
differential paid by the importable commod- 
ity results in a deterioration (improvement) 
in the terms of trade, and 2) a rise (decline) 
in the wage differential paid by the export- 
able commodity leads to a deterioration 
(improvement) in the terms of trade. The 
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FIGURE 3 


result is surprising, because the relative price 
of a commodity suffering from the wage 
differential actually declines, even though 
the wage differential becomes more unfavor- 
able to it. 

These results can be further clarified with 
the help of simple diagrams. Consider Figure 
3 where a is shown to be less than one. A rise 


Xe 





FIGURE 4 


in æ or a decline in the wage differehtial 
shifts the transformation curve TT’ out- 
ward to TP’T’, production shifts from P to 
P’, consumption from C to C’ and the excess 
demand for X; declines at constant terms of 
trade (PC is parallel to P’C’), because the 
rise in the production of Xj, equal to GP’, 
exceeds the rise in the demand for Xj, equal 
to CG’. Eventually the terms of trade will 
improve. Figure 4, where the output of X, 
is negatively related to a, indicating a re- 
versal of the value factor intensities, how- 
ever, shows that Æ rises as a result of a rise 
in a, because here the decline in the output 
of X1, equal to GP, exceeds the decline in its 
demand, equal to C’G’. 

Results 3, 4, and 5 have been derived under 
the assumption that the import-competing 
good is a normal good, so that 0<m <1. 
However, if the importable is a luxury good, 
so that m> 1, the results derived under the 
case where B<1 may not hold. Here m 
may equal 1/(1—8), in which case the terms 
of trade will be unchanged in spite of a 
change in a. Furthermore, m, may exceed 
1/(1—8), in which case a decline (rise) in the 
wage-differential paid by the import-compet- 
ing industry may actually lead to a deteriora- 
tion (improvement) in the terms of trade 
even when the value factor intensities are not 
reversed. On the other hand, in spite of a 
reversal in the value factor intensities, a 
decline (rise) in the wage differential paid 
by the import-competing industry may re- 
sult in an improvement (deterioration) in the 
terms of trade. 

It is noteworthy, however, that the possi- 
bility of m>1 does not affect any of the 
results when 8>1, because here m>1/ 
(1—8), so long as mı is positive. The story is 
different when the importable is an inferior 
good, so that m,<0. In this case, the three 
results may not hold only when @>1. Thus 
we conclude that if the importable is not a 
normal good, results 3, 4, and 5 may not 
hold. In the rest of the analysis, however, we 
abstract from this case and assume that 
O0<m<i. 


x2 We are grateful to the referee for suggesting this 
possibility. 
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* Welfare and the Wage Differential 


We now turn to the effect of a change in 
the degree of distortion on welfare when the 
terms of trade also change. Since Y depends 
on a and $, we write 


(28) Y = Y(a, b), 
so that 
dY ðY ƏY dp 
(29) — eee t+ 
da ða ap da 


Differentiating (7) with respect to p and 
utilizing (22), we have:” 


(30 AE T ET 1 ] 
) ap 1 m(1 — 8), 


where m=(p/X1)(0X-/dp) is the output 
elasticity of the import-competing good with 
respect to the terms of trade. We assume 
that if the value factor intensities are not 
reversed, m is positive; otherwise it is nega- 
tive.!4 Substitution of (30) in (29) yields: 


dY oY d 
(31) P = — + X,[1 + m(1 — 8)] od 


a da da 


From (31) we obtain the following results: 


6. If the value factor intensities are not 
reversed, then the rise in the real income as 
a result of a decline in the wage differential 
is less than the rise in real income at con- 
stant terms of trade. Similarly, a decline in 
the real income as a result of a rise in the 
wage differential is less than the decline in 
the real income at constant terms of trade. 
These results can be explained as follows: 


4 For a more detailed procf, see Batra and Scully and 
Batra and Pattanaik (1970). 

“ Magee and Herberg et al. have shown that if both 
aand p change, the reversal of physical factor intensities 
is compatible with incomplete specialization. The out- 
put response then becomes perverse only if factor in- 
tensities get reversed in either the physical or the value 
sense. If factor intensities are reversed in the physical 
as well as the value sense, the output response still 
remains normal. In order to maintain consistency with 
the previous analysis, we assume, hereafter, that the 
physical factor intensities never get reversed. The 
interested reader can, of course, derive different results 
by relaxing this assumption. 


Here m>0, and dp/de from result 4 is nega- 
tive, so that the second term on the right- 
hand side of equation (31) is negative. If 
a<i, @<1, then from result 1, dY/da>0. 
Therefore, dY/da<dY/da. In other words, a 
rise (decline) in œ or a decline (rise) in the 
wage differential leads to a rise (decline) in 
the real income which is less than the rise 
(decline) in the real income that would result 
if the terms of trade were unchanged. If, on 
the other hand, a>1, 6>1, and from result 
(1), 9¥/da<0, so that here 


dY ðY 


—] < 
da ða 














In other words, a decline (rise) in @ or in the 
wage differential, leads to a lower rise (de- 
cline) in the real income than was the case 
with constant terms of trade. For geometrical 
explanation of these results, we revert to 
Figure 1, where at constant terms of trade 
welfare rises from U, to U2 as a result of a 
decline in the wage differential. A decline in 
the wage differential when a<1 results in 
an improvement in the terms of trade and 
the international price line shifts from PC 
(parallel to P’C’) to P”C”. Production shifts 
to P”, consumption to C” and welfare de- 
clines from U2 to U”. This result is rather 
surprising, because an improvement in the 
terms of trade consequent upon a change in 
a, which should normally raise welfare even 
beyond the welfare rise at constant terms 
of trade, actually leads to a lower welfare. 
However, it can be easily explained in terms 
of another result by Batra-Pattanaik (1970), 
according to which an improvement in the 
terms of trade may actually lower welfare if 
the wage differential is unfavorable to the 
importable commodity, i.e., if @< 1.1 


7. Equation (31) clearly leads to the para- 
doxical possibility that a decline in the wage 
differential may actually lower welfare in the 
presence of variable terms of trade even if 
the value factor intensities do not get re- 


135 This result, however requires that 6<1+1/m, a 
necessary and sufficient condition for the Batra- 
Pattanaik (1970) result to hold. Also see Batra and 
Scully. 
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dk: _ (dp/da) [Raff + alfi — Aifl)] + Gi — kifi) 











(32) 
da 1’ (aki — he) 
dk» P afı(dp/da) + (fi Fa kifi) 

(33) da F (akı = ke) 

(34) dr ri afı(dp/daæa) + (fı — kifi) 
da akı — kz 

(35) dw as [hofi(dp/da) + ki(fi — kıfi)] 





da ak; — ke 





versed. This result can also be derived from 
Figure 1.46 


8. If the value factor intensities are re- 
versed, result 6 is also reversed. In this case, 
dp/da>0 and X;[1+m(1—8)] can also be 
shown to be positive.!” Therefore it follows 
from (31) that |dY/da| >|dY/da]. In other 
words, a decline (rise) in the wage differential 
leads to a greater decline (rise) in the real 
income than was the case when terms of 
trade were kept constant. Going back to 
Figure 2 gives us a better understanding of 
this result, for we find that it is the perverse 
response of outputs to relative price changes 
that is responsible for this result. It may be 
noted that the implications of such a perverse 
response do not come out clearly from equa- 
tion (31). In Figure 2, a decline in the wage 
differential (or a rise in a), leads to a deterio- 
ration in the terms of trade, so that PC is re- 
placed by a steeper line P”C”. The produc- 


1 This possibility does not require the presence of 
multiple equilibria and can be easily explained in terms 
of another theorem by Bhagwati. According to Bhag- 
wati, if there is more than one distortion in the system, 
then a decline in one of the distortions may not be wel- 
fare increasing, p. 23. In this paper, Bhagwati gives a 
very general connotation to the concept of a distortion 
and defines it as a departure from any condition of 
Pareto optimality. Therefore, if a country possesses 
monopoly power in trade, Pareto optimality for 
domestic welfare requires the imposition of an optimum 
tariff. Pursuit of a policy of free trade, which we assume 
throughout the paper, then represents a distortion. In 
other words, in the presence of the wage differential, a 
large country following free trade policy suffers from two 
distortions. That is why, as shown above, a decline in 
the wage differential may be welfare decreasing. 

17 Here again the condition 6<1+1/m is relevant. 





tion point shifts to P”, which shows a still 
lower output for Xi, consumption point to 
C”, and welfare declines further to U’’.18 


Wage Differential, Factor Intensities, 
and Factor Prices 


We now turn to the effect of a change in 
a on capital-labor ratios and factor rewards 
when the terms of trade also change. Dif- 
ferentiating (3) and (4) with respect to a, 
and taking p=1, we get equations (32)—(35). 
The following results may now be derived: 


9. If the value factor intensities are not re- 
versed, then dp/da from result (4) is nega- 
tive. With dp/da<0, there may no longer 
be a unique relationship between the capital- 
labor ratio and @ on the one hand, and be- 
tween factor rewards and a on the other 
even if (aki—ke) never changes sign. Spe- 
cifically, a decline (rise) in a may actually 
lower (raise) the capital-labor ratio in each 
industry. 

This result makes interesting comparison 
with the results derived in Section II under 
the assumption of constant terms of trade. 
There a and kı and k, were shown to have a 
unique relationship, whereas result (9) shows 
that, in the presence of variable terms of 
trade, the relationship between a and k; 
may not only be not unique, but it may also 
be reversed. 


18 All the diagrams have been drawn for the case 
where a <1. However, the diagrammatic analysis can be 
easily extended to the case where a>1. The major 
difference in this case is that the relative price of X, will 
be less than the marginal rate of transformation at all 
points of production. 
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10. From (34) and (35), it is evident that 
the relationship between @ and factor re- 
wards also may no longer be unique. Further- 
more, a decline (rise) in a, may actually 
raise (lower) the rate of return on capital 
and lower (raise) the wage rate. This result 
is the opposite of the result obtained in the 
presence of constant terms of trade. 


11. Of greater interest, however, is the case 
where the value factor intensities are re- 
versed. Here dp/da from result (5) is posi- 
tive. With dp/da>0 it is evident from (32) 
and (33) that a and k; still have a unique 
relationship as was the case with constant 
terms of trade. In other words, the implica- 
tions of a change in æ for kı and ky remain 
the same when the value factor intensities 
are reversed, irrespective of whether the 
terms of trade are constant or variable. 

Similarly, the relationship between a and 
factor rewards remains unique even in the 
presence of variable terms of trade when the 
value factor intensities are reversed. 
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Population Density in Patterns of Trade and Development 


By Donatp B. KEEsING AND DonaALD R. SHERK* 


Hollis Chenery and Lance Taylor aban- 
don Chenery’s earlier position that develop- 
ing countries approximate a unified set of 
development patterns depending on popu- 
lation and per capita income (1960). Separat- 
ing countries with less than 15 million people 
into two subsets based on their trade and 
output patterns, they find statistically sig- 
nificant differences between equations fitted 
to the two groups. This finding leads them 
to conclude that at least among small 
countries, natural resource differences con- 
stitute a major influence. Since in their view 
“there is no single criterion for classifying 
countries according to resource endowments 
that is statistically feasible and theoretically 
satisfactory” (p. 396), they settle for an 
exercise in descriptive taxonomy based on 
equations fitted to three subsets of develop- 
ing countries. The operational significance 
of this exercise is left obscure. 

Meanwhile, in a closely related study, one 
of the present authors worried that what 
appear (in Chenery-style equations) to be 
country-size effects unfavorable to small 
countries “could be merely the reverse side 
of a comparative advantage for small coun- 
tries in goods and services based on natural 
resources” (Keesing, p. 455). This problem 
persists in Bela Balassa’s extension of the 
analysis. 

Here we demonstrate a very simple yet 
surprisingly effective way of taking natural 
resources into account in Chenery-style re- 
gression equations. The method is to put 
population density to work as an explanatory 
variable alongside population and per capita 
income. Population density serves as an 
admittedly imperfect proxy for the avail- 
ability of natural resources per head.! 


* Associate professors of economics at Stanford Uni- 
versity and Simmons College, respectively. We grate- 
fully acknowledge computational assistance from 
Christine Branson, Bo Carlsson, and Patricia DeCoster, 
together with extremely useful suggestions from George 
Borts, Franklyn D. Holzman, and Ronald McKinnon. 

1 More complex indexes of natural resources could 
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Our equations and others like them could 
be interpreted along the lines of Chenery’s 
(1960) “normal patterns,” but we have 
serious reservations about the operational 
significance of such “patterns.” Here we 
limit our investigation to equations ‘ex- 
plaining” countries’ exports and imports of 
manufactured goods. Our main concern is 
to explore the significance of density and 
country-size effects in world trade. 


I. Regression Method and Hypotheses 


Our empirical procedure is to employ 
population density as an additional explana- 
tory variable, in combination with per 
capita GDP and population, in log-linear, 
cross-national regressions roughly similarly 
to those pioneered by Chenery (1960). Fol- 
lowing Balassa, the dependent variables are 
limited to major trade magnitudes such as 
exports of manufactures as a proportion of 
total exports (Xm/X). 

The basic form of the equations is: 


og ( 
N 


where N'=population, Y=GDP, and D 
=population density (which could also be 
written N/A where A=area), for each of a 
set of countries.2 We run separate least 


dependent 
variable 


) = loga + b, log N 


Y 
+ bz log — + bslog D+ u 





also be suggested—-Irma Adelman and Cynthia Morris 
include one such index ip their factor analysis. But 
population density appeals because it is so simple and 
universal, and is not based on sectoral patterns of trade 
or output. 

2 The presence of N in all three explanatory variables 
does not necessarily bias the results, but Benton 
Massell has written in a personal communication to 
Keesing “ . . . as the three explanatory variables are all 
in log form, the equation can equivalently be written 


dependent 


log variable 


) = joga + clog N + czlog Y 
+ clog A +4 


where ¢;=);-+8;—d2, ca=b: and c3=—b, The two 
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squares regressions for developing countries 
and for industrial countries. 

Densely populated countries are expected 
to demonstrate a systematic comparative 
advantage in manufactures as against pri- 
mary products, signalled for example by a 
significantly positive coefficient for D in 
equations for X,,/X. The chief reason is that 
in any large sample of countries, land area 
per head should be positively (and its in- 
verse, population density, negatively) highly 
correlated with the combined availability 
of mineral wealth, arable land, and other 
economically useful endowments from na- 
ture. Hence, densely populated countries 
could be expected to specialize in manu- 
factures, and lightly populated countries in 
primary products, along lines suggested by 
a land-labor version of the Heckscher-Ohlin 
theory. A second reason is that countries 
with dense populations might be expected— 
as a matter of statistical likelihood—to en- 
joy advantages in manufacturing compared 
to lightly settled countries in terms of costs 
of (and access to) transportation, communi- 
cations, distribution systems, and the like.? 

We further hypothesize that with density 
included as a separate explanatory variable, 
the coefficient for population (N) will be 
significantly positive (in relation to X,,/X) 
at the same time. This would help to show 
that large countries enjoy a comparative 
advantage in: manufactures, compared to 
small countries, even after taking inte ac- 
count differences in natural resources. 


II. Underlying Effects 
There would be at least five classes of 
effects that we would expect to see reflected 
in the results of our equations: 


1) Density effects: other things equal, a 
higher D shifts comparative advantage 
from resource-intensive exports toward man- 
ufactures, for reasons already suggested. 





formulations are identical mathematically and statis- 
tically...’ In this light, the results appear open to 
alternative interpretations. 

3 We do not know how to distinguish among these two 
sets of influences, nor can we exclude others, notably the 
possibility that densely populated countries may 
typically follow more outward-looking policies than 
lightly popuiated countries. 


2) Country-size effects: other things equal, 
in a world with international obstacles to 
trade, a larger NV shifts comparative advan- 
tage from other goods toward manufactured 
goods strongly affected by scale economies 
at the level of the national industrial com- 
plex. 

3) Larger-income effects: other things equal, 
more Y/N means a larger home market, and 
thus helps shift comparative advantage to- 
ward income-elastic goods strongly affected 
by scale economies. 

4) Development effects: other things equal, 
the higher is a country’s degree of develop- 
ment (roughly reflected by Y/N), the 
greater will be its comparative advantage in 
complex, skill-intensive manufactures. Up to 
a modest level of development comparative 
advantage will grow, but after that it will 
decline in simple standardized manufac- 
tures. 

5) Openness effects: Other things equal, 
countries with less V (and possibly more D) 
trade more of their output internationally, 
leading to greater exports and imports per 
head. 


To the extent that Y/N serves as an un- 
biased proxy for real income and develop- 
ment, elasticities for Y/N in our regressions 
presumably reflect a combination of develop- 
ment and large-income effects. Elasticities 
for N and D pick up country-size and den- 
sity effects, respectively, mingled with open- 
ness effects wherever the dependent variable 
involves trade per capita. 

The main necessary qualification is that 
Y/N computed in the usual way—in local 
prices converted into dollars at official ex- 
change rates—is not an accurate proxy: 
Two countries with equal Y/N (computed 
in this manner) may really be quite different 
in their levels of real per capita income and 
development.‘ Travelers know that an equal 


1 By different real incomes in this context, we simply 
refer to the results of measuring both countries’ incomes 
at some reasonable common set of prices. Differences in 
development allude either to measurements using some 
reasonable index of per capita changes associated with 
modernization, or to per capita value added by local 
nationals in producing some set of “modern” goods and 
services by suitably modern methods, valuing output in 
both countries at the same prices. 
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number of U.S. dollars will buy much more, 
converted at official exchange rates, in some 
countries than in others. Local prices con- 
verted into dollars tend to be low, for ex- 
ample (other things equal) in a country that 
has a superabundance of underemployed 
labor, imposes few quantitative restrictions 
on imports, has low tariffs, maintains a 
undervalued or equilibrium exchange rate, 
and is seeking to overcome a scarcity of 
foreign exchange by promoting exports and 
tourism. Under opposite conditions local 
prices (converted at official rates) tend to be 
much higher, so that a given money value 
of output represents fewer goods. If these 
international price differences are systemati- 
cally linked to other variables (such as D 
and N), this could affect our regression re- 
sults in hidden ways. 

As an example, suppose that at any given 
level of Y/N, we find developing countries 
with high and low population densities; but 
whenever Y/N is the same, the densely 
populated countries always have lower local 
prices (converted into dollars) for most 
goods, and—by the same token—higher 
levels of real income and development than 
the lightly populated countries.® In this case, 


6 As an indicator of real income and development, 
Y/N may be all the more misleading because over the 
middle stages of the development process, equilibrium 
internal prices tend to be forced down relative to ex- 
ternal prices as a result of foreign exchange scarcities 
(and resulting import constraints). This decline in 
internal prices and costs eventually helps cause a 
breakthrough in exporting diversified manufactures, 
after which the internal price level (converted to 
dollars) is able to rise, much as when primary exports 
were first expanded. But while the external bottleneck 
is most severe, Y/N may stay much the same for long 
periods even though major gains are being made in real 
income and development. This is because real gains are 
offset by a rising equilibrium exchange rate, and hence 
declining internal prices (converted into dollars). Two 
countries with equal Y/N may stand at opposite ends of 
this drawn-out process. 

6 We believe that there is a systematic tendency in 
this direction—that is, local prices (converted into 
dollars) tend to be considerably lower in densely 
populated countries (most of which are in Asia) than in 
more lightly populated countries (which are mainly in 
Africa and Latin America). This belief is supported by 
our theoretical expectations, namely, that a dense 
population should lead to low prices through greater 
pressures of underemployed labor, a scarcity of foreign 


at each level of Y/N the more densely popu- 
lated countries would presumably tend to 
have a more “advanced” structure of indus- 
try and trade (e.g., greater manufactured 
exports) than the lightly populated coun- 
tries. As a result, our elasticities for D, with 
Y/N held constant, would be influenced not 
only by density effects, but also by larger- 
income and development effects. 

In the example, the hidden relationship 
would presumably occur in the first place 
mainly because population density system- 
atically affects trade, leading to reper- 
cussions on the local price level (converted 
to dollars) through effects on the balance of 
payments, the exchange rate, the money 
supply, and the country’s trade policies. To 
this extent, while hidden relationships may 
affect the elasticity coefficients in our regres- 
sions, statistically significant é-ratios for D 
can reasonably be accepted as evidence that 
trade is significantly influenced by density 
effects, and significant ¢-ratios for W con- 
stitute strong evidence of country-size 
effects. 


III. Regression Results 


Table 1 summarizes our main findings for 
twenty-six developing countries.” The first 





exchange (and money supply) from exports of natural 
resource products, and incentives for outward-looking 
policies (such as realistic or undervalued exchange rates, 
low tariffs and few import restrictions) in order to pro- 
mote exports of manufactured goods and tourist ser- 
vices. Conversely, a light population should lead to high 
prices through abundant exports, labor scarcity, and 
inward-looking industrialization policies. 

In the case of N differences we have no equivalent 
belief one way or another. Cost-price influences of 
country size would seem to be quite mixed. For example, 
country-size advantages presumably improve the trade 
balance and lower costs, but large countries probably 
raise their internal prices (converted into dollars) by 
following more inward-looking policies than small 
countries do. 

7The twenty-six developing economies included 
Argentina, Brazil, Cambodia, Ceylon, Chile, Colombia, 
Congo (Kinshasa), Ghana, Hong Kong, India, Iran, 
Israel, Jordan, South Korea, Libya, Laos, Mexico, 
Nigeria, Pakistan, Philippines, Senegal, Taiwan, Thai- 
land, Tunisia, United Arab Republic, and South Viet- 
nam. In Table 1, equation (4), Chile was omitted for 
lack of data. Published U.N. trade data for 1965 were 
used in each case. For these countries we find a correla- 
tion of —.36 between the logs of Y/N and Ñ; —.19 be- 
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TABLE 1—REGRESSION EQUATIONS FOR TWENTY-SIX DEVELOPING COUNTRIES 








Coefficients of Independent Variables 








Dependent Constant Durbin- 
Variable Y/N N D Term Re Watson 

1. Xn/N 2.42 0.83 1.08 —25.0 -42 1.50 
(3.2) (2.0) (3.3) (3.7) 

2. Xm/X 1.23 ~ 0.82 0.70 — 19.9 .41 1.43 
(2.3) (2.8) (3.0) (4.2) 

3. M,,/N 0.91 —0.37 0.15 —12.2 83 1.69 
(7.2) (5.4) (2.7) (1.1) 

4, M/N 0.09 —0.09 0.26 2.6 .60 1.39 
(0.3) (5.7) (1.9) (0.9) 

5. Mn/M 0.04 0.02 —0.03 3.9 .00 2.35 
(0.8) (0.7) (1.4) (8.7) 

6. X./N 1.55 0.38 0.38 — 18.4 03 2.11 
(1.7) (0.8) (1.0) (2.3) 

7. M/N 1.03 —0.25 0.07 —1.2 .75 2.02 
(6.8) (3.0) (1.1) (0.9) 

8. X7/Xmn 3.00 0.33 0.96 —27.0 .30 2.02 
(3.2) (0.6) (2.3) (3.2) 

9. Ma/Mm 0.11 0.13 —0.08 2.1 .40 2.36 
(1.8) (3.7) (2.7) (3.8) 


Symbols: 


Y =gross domestic product; 


D=population density; 
M = total imports; 
Xu M;=exports and imports of ma- 
chinery and transport equipment 
(SITC 7); 
M,.=imports of textiles and clothing 
(SITC 65, 84, 85). 


equation shows that per capita exports of 
manufactures are positively and strongly re- 
lated to population density as well as per- 
capita GDP. The elasticity for N is also 
positive and almost significant despite open- 
ness effects. Equation (2) (the key one of the 
series) demonstrates even more conclusively 
that both population and its density are 
positively linked to the successful exporta- 
tion of manufactures as opposed to primary 
products. 

Equation (3) reveals an asymmetrical 





tween the logs of Y/N and D; and .19 between the logs 
of N and D. Among the twenty-two industrial countries 
listed in fn. 11, these correlations are, respectively, 
— .08, —.39, and .46. 


N =population; 
X =total exports; 
Xm, Mn=exports and imports of manu- 
factured goods (SITC 5-8); 
All variables are expressed in logs; /-values shown in 
parentheses, where 2.1 is significant at 5 percent level. 


relationship on the side of imports. Other 
things equal, densely populated countries 
import more manufactures than lightly 
populated countries. Equation (4) shows 
that this result is not caused simply by im- 
ports of complex producer goods, since it 
extends to imports of textiles and clothing.’ 
Equation (5) shows that intercountry varia- 


8 Reasons for this relationship are not fully clear. 
Densely populated countries may be more open to im- 
ports as a matter of transport costs and/or policy. Per- 
haps these imports (including intermediate textile 
products) reflect larger-income effects in disguise plus 
requirements for producer goods, associated with 
greater specialization in manufacturing. In any case, 
this finding casts a rather different light on the corre- 
sponding export picture. 
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TABLE 2—REGRESSION EQUATIONS FOR TWENTY-TWO INDUSTRIAL COUNTRIES 














Coefficients of Independent Variables 








Dependent Constant Durbin- 
Variable Y/N N D Term R Watson 

1. Xin/N 1.67 0.03 0.44 —9.8 45 2.17 
(3.9) (0.2) (3.0) (2.8) 

2. Xm/ X 0.24 0.34 0.26 —6.8 54 2.20 
(0.8) (3.0) (2.4) (2.7) 

3, M,/N 1.00 —0.46 0.12 ae 16 2.85 
(5.1) (6.4) (1.7) (1.0) 

4. Muf N 1.61 —0.61 0.20 —it.1 -17 2.69 
(5.8) (6.0) (2.0) (4.9) 

5. M,,/M —0.10 —0.01 —0.04 0.6 .00 1.82 
(0.6) (0.2) (0.7) (0.4) 

6. X,/N 2.46 0.22 0.57 —19.2 .59 1.91 
(4.9) (1.2) (3.3) (4.7) 

7. M./N 0.61 —0. 54 —0.02 4.8 .60 2.25 
(1.9) (4.6) (0.2) (1.8) 

8. Xa/Xm 0.79 0.19 0.12 —9.4 .60 1.56 
(4.4) (2.9) (1.9) (6.4) 

9. Mr/Mm —0.39 —0.09 —0.14 3.3 AS 2.29 
(1.6) (0.9) (1.6) (1.6) 


Symbols: see Table 1. 


tions in the composition of imports, as be- 
tween manufactures and primary products, 
are not well explained by the three variables 
under consideration. 

The final four equations involve exports 
and imports of machinery and transport 
equipment (SITC category 7), an important 
category of manufactures that we would 
expect to be strongly affected by economies 
of scale and, by extension, country size. The 
export equations are rather unrevealing, no 
doubt because developing countries have 
their most severe comparative disadvantage 
in these products—as a group they imported 
$11.5 billion (at f.0.b. prices) in 1966 and 
exported only $0.5 billion, even counting 
substantial reexports.® But the import pic- 
ture is interesting, especially equation (9), 
which shows that, other things equal, coun- 


9 See United Nations Statistical Yearbook (1968, Table 
15). 


* 


tries with larger populations import more of 
these products relative to other manufac- 
tured imports. Presumably this is because 
large countries are more successful in import 
substitution across the whole spectrum of 
manufacturing and are thus able to concen- 
trate their imports on capital goods.1° 

Table 2 presents analogous regression re- 
sults for twenty-two industrial countries. 


10 From other-sources we have reason to believe that 
import substitution in capital goods is most successful in 
the largest developing countries. For example, Chenery’s 
(1960) normal patterns show output per head of ma- 
chinery and transport equipment to be three times 
larger (at Y/N of $300) when W is 50 million than 
when it is 2 million (Table 8). 

u The countries were Australia, Austria, Belgium 
(including Luxembourg), Canada, Denmark, Finland, 
France, Greece, Iceland, Ireland, Italy, Japan, Nether- 
lands, New Zealand, Norway, Portugal, Spain, Sweden, 
Switzerland, United Kingdom, United States, and West 
Germany. Results have been tested for sensitivity to the 


. 
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In the export equations and the contrasts 
between the export and import equations 
we again find clear evidence of country-size 
and density effects. Except for the equations 
involving machinery and transport equip- 
ment, results are broadly similar to the pat- 
terns found in Table 1 among developing 
countries. 

The strength of both country-size and 
income effects is particularly impressive in 
the case of machinery and transport equip- 
ment. Clearly the comparative disadvantage 
of small countries in manufactured goods in 
general; and in capital goods in particular, 
is mot “merely the reverse side of a compara- 
tive advantage... based on natural re- 
sources.” 

We should add that in almost all these 
equations, the addition of D served to im- 
prove the statistical fit compared to using 
Y/N and N alone. 


IV. Conclusions 


Population density turns out to be an 
important influence on patterns of trade and 
development. As expected, a densely settled 
population has its largest impact in terms of 
increased exports of manufactured goods 
relative to primary products. 

This relationship suggests that only the 
most densely populated small developing 
countries can look forward to early success- 
ful export specialization in manufacturing 
industries other than those based on proxim- 
ity to natural resources. A possible further 
implication is that exports of industrial prod- 
ucts well suited for production in develop- 
ing countries would tend to remain concen- 
trated in a few countries regardless of trade 
liberalization. 

It remains unclear to what extent density 
effects are caused by influences favorable to 
densely populated countries, or only by 
negative influences of missing resources. 
Perhaps for lack of natural resources coun- 
tries are simply forced to lower their dollar 
prices and wages until exports of some other 





inclusion of Greece, Iceland, Portugal and Spain. 
Excluding these four countries reduces the fit of the 
equations slightly but has little effect on the elasticity 
coefficients. 


kind become feasible. But possibly a country 
lacking exportable natural resources bene- 
fits from compensatory mechanisms that 
help to even up its chances for moderniza- 
tion in a world in which migration is largely 
blocked: exports of manufactures may lead 
to favorable scale effects or other dynamic 
advantages. 

` Country-size effects coexist with density 
effects. With natural resources taken into 
account by putting density into the regres- 
sion equations, there is still powerful evi- 
dence of country-size effects. This is the 
strongest evidence to date that large coun- 
tries enjoy major advantages over small 
countries in manufacturing. These country- 
size effects appear most striking in the case 
of capital goods. In combination these find- 
ings confirm, link, and in some ways go be- 
yond the main previous findings of Chenery 
and Taylor, Keesing, and Balassa. 
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The Elasticity of Expansion and Scale 


Adjustments: 


of the Firm 


By Date B. TRUETT* 


It is surprising, given the predominance 
of the two-factor model of production and 
the pedagogical usefulness of the two-factor 
approach, that scale adjustments in the 
isoquant diagram are so little understood. 
Some light was shed on the foregoing when 
Albert M. Levenson and Babette Solon, 
John Rowe, and F. W. McElroy (1967) dis- 
cussed the links between isoquant spacing, 
the expansion path, and returns to scale in 
this Review, and when Lowell Bassett and 
McElroy (1970) related returns to scale to 
long-run cost in the Southern Economic 
Journal. However, these writers dealt with 
expansion of the firm at constant input 
prices, and their analyses are applicable 
only to the shape of the long-run average 
cost curve (LAC) and not to its shift in re- 
sponse to changing input prices. A recent 
article by C. E. Ferguson and Thomas 
Saving in this Review has provided much 
needed information regarding the shift of 
LAC when a factor price change occurs. It is 
the purpose of the present paper to relate 
the Ferguson-Saving analysis to the graphics 
of the two-factor case and to introduce a new 
concept, the elasticity of expansion, which 
will prove useful in the analysis of scale 
adjustments in two-factor models of pro- 
duction. 

Ferguson and Saving have shown that for 
the perfectly competitive firm minimum 
LAC varies directly with the price of any 
single input, but that optimum long-run 
output of the firm may remain constant, in- 
crease, or decrease in response to a change 
in an input price, depending upon the ex- 
penditure elasticity of the price-changing 
input. For the two-factor case, the produc- 


* Chairman, department of economics, Florida Inter- 
national University. The author was assistant professor 
of economics at the University of Florida when this 
note was written. Thanks are due an anonymous referee 
for helpful suggestions on an earlier draft of the paper. 
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FIGURE 1 


tion function is Q=f(a1, x2). With given in- 
put prices, pı and pz denote m as the ex- 
penditure elasticity of input xı. Then: 


c dı 


Ub ea 


xı dc 


where c is the total outlay of the firm. If 
m> 0, factor x; is classified as superior, neu- 
tral, or normal with respect to expenditure 
as m 21; it is inferior if ņ <0. Ferguson and 
Saving have demonstrated that long-run 
optimum output varies directly with the 
price of a normal or inferior factor and in- 
versely with the price of a superior factor.’ 

In Figure 1, assume that point A corre- 
sponds to the level of expenditure and out- 
put consistent with the minimum point of 
the LAC (the production function is non- 
homogeneous and nonhomothetic). For con- 
venience, assume p:=1. Then C is the tota! 
outlay consistent with least-cost output when 
the input price ratio is p)/p2=OC/OC’. Now 
denote as the elasticity of expansion. 


(1) 


1 For a proof of this proposition, see Ferguson anc 
Saving. 
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(2) e= 


vı 


With constant input prices, the elasticity of 
expansion measures the response in utiliza- 
tion of one of the inputs to a given change 
in utilization of the other input when long- 
run cost-minimizing conditions are fulfilled. 
In reference to Figure 1, the numerator of 
(2) is the slope of the expansion path EE’,? 
whereas the denominator is the slope of 
vector OV. In what follows, it will be shown 
that the expenditure elasticities of inputs x1 
and x can be determined from the elasticity 
of expansion, and, therefore, that the heri- 
zontal shift in LAC accompanying a given 
input price change can be determined from 
the relationship between the slope of the 
expansion path and the factor ratio (slepe 
of OV) at aleast-cost point such as A. 

Consider the expenditure elasticity of x, 
m as defined in (1) above. Since 


(3) c = x + £pi 

when ~.=1, 

0) Z Pip 
dx, dx, 

Further: 


c tetxipi x 





(5) thi 


xy vı xı 
Substituting (4) and (5) into (1), one obtains 


2 Tt is necessary to keep in mind that dx2/dx; is zhe 
slope of the expansion path and not the slope of an 
isoquant (technical rate of substitution}, since attention 
is directed to the behavior of factor proportions as out- 
put changes in the long run. In equation (4), dx2/dx, is 
similarly defined, since factor quantities are allowed to 
adjust while long-run output changes and cost is 
minimized. A general expression for the slope of the ex- 
pansion path has been provided in Rowe. From the 
usual conditions for output maximization subject to an 
expenditure constraint, Rowe shows that: 


dx Jif — fafu 


dx fafio — fifer 


X2 
— + 
c dx xı 
(6) n = — = 
xı de dx. 
—+hh 
dx 


Note that the first term in the numerator of 
(6) is the factor ratio and that the first term 
in the denominator is the slope of the ex- 
pansion path. Thus, the elasticity of expan- 
sion is intimately related to the expenditure 
elasticity of factors. In particular, it can be 
seen from (2) and (6) that if: 


O<e<l, >i 
(7) e=], m=ti 
e>1, O0<m<1 


Returning to Figure 1, it follows from the 
above that when the slope of the expansion 
path exceeds the factor ratio (ZE’ is steeper 
than OV), 0<m<1. Thus, for the case de- 
picted where Q, corresponds to initial opti- 
mum long-run output, xı is normal and an 
increase in pı would shift minimum LAC 
upward and to the right. Further, it is 
intuitively obvious that if xı is normal, 22 
must be superior. For, at constant input 
prices, if the proportion of total outlay ex- 
pended upon * falls, that expended upon xz 
must rise. Accordingly, it may be stated 
without further proof that if: 


O<ex<l, O<m<l 
(8) e=1, m=1 
e>1, m>1 


From Figure 1, one would conclude that 
q2>1 and that an increase in p would shift 
LAC upward and to the left. 

To summarize, for positively sloped ex- 
pansion paths, da:/dx, and e will be positive, 
and both expenditure elasticities will be 
positive. If the expansion path cuts the 


3 The expenditure elasticity of x2 is: 


1 Xi 
_ bı t 
nS des 


$i da 
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factor-ratio vector from below, as in Figure 
1, xe will be superior and 2; will be normal. If 
the expansion path were tangent to the 
factor-ratio vector at A, or if the expansion 
path coincided with the vector, both factors 
would be neutral. Finally, if the expansion 
path were to cut the factor-ratio vector from 
above, x; would be superior and a, normal. 
With this information, for each case the re- 
sponse of optimum output to an input price 
change can be determined in accordance with 
the Ferguson-Saving analysis. 

The usual assumption of divisibility of 
inputs suggests that a factor can only become 
inferior at some level of output or expendi- 
ture after having been noninferior (superior, 
neutral, or normal) over some lower range of 
output or expenditure. In such a case, the 
expansion path will turn back on itself as in 
Figure 2. The slope of the expansion path 
will become negative in the range where 
either input is inferior; thus the elasticity 
of expansion will be negative. In Figure 2, 
for example, m <0 for outputs greater than 
Qz (input prices given), since the amount of 
xı falls as total outlay increases. The additive 
term inthe rightmost expression of (6) above 
suggests that ņ can be positive when dao/dx 
and e are negative. This would require that 
p> el, but examination of Figure 2 
will show that the foregoing cannot occur if 
isoquants are convex to the origin.* Thus, 
when 


e <0, 
(9) either 71 < 0 
or ne <0, 


depending upon whether the expansion path 
traverses upward to the left or downward to 
the right, or, alternatively, upon whether 
dae/de20. In such a case, the expenditure 
elasticity of the noninferior input must be 
greater than one, since it is clear that the 
proportion of the budget expended upon it 


4 Because of the earlier numeraire assumption 
(p2=1), pi is the factor price ratio or the absolute value 
of the slope of the isocost line. Thus, the expansion path 
would have to cut isocost lines at more than one point, 
which is not possible under the usual convexity assump- 
tion. 


Xo . 





FIGURE 2 


will increase. Returning to Figure 2, if point 
D were the point of minimum LAC for the 
price ratio OC/OC', one would conclude that 
e<0 and 7<0 but m>1. In this case, an 
increase in pı would cause minimum LAC 
to shift upward and to the right, while an in- 
crease in fp would shift minimum LAC up- 
ward and to the left. If x were inferior, the 
expansion path would turn downward and 
to the right rather than upward and to the 
left, e would be negative, and the response to 
input price changes would be the reverse 
(in terms of optimum output) of that in the 
case of Figure 2. 

In conclusion, for the two-factor case the 
expenditure elasticity of inputs and the out- 
put response of minimum LAC to an input 
price change can be determined from e, the 
elasticity of expansion. In the isoquant dia- 
gram, eis the ratio of the slope of the expan- 
sion path to that of a factor-ratio vector 
constructed through any point on the path. 
To determine the nature of the adjustment in 
long-run optimum output accompanying an 
input price change, one need only construct 
a factor-ratio vector through the expansion 
path point corresponding to minimum LAC. 
If the slope of the vector and that of the 
expansion path are the same, e=1 and both 
factors are of unitary elasticity so that a 
change in the price of either will not change 
optimum long-run output. If the slope of the 
expansion path is positive but differs from 
that of the vector (i.e., if the two intersect as 
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. 
in Figure 1), one of the two factors will be 
superior to the other, and optimum output 
will change when an input price change oc- 
curs. In particular, optimum long-run out- 
put will vary directly with the price of the 
normal input and inversely with the price of 
the superior input. Finally, if the expansion 
path has a negative slope, one of the factors 
is inferior, and optimum output will vary 
directly with the price of that factor but 
inversely with the price of the other factor. 
In the long run, if a perfectly competitive 
industry is one of decreasing or increasing 
cost, pecuniary external economies and dis- 
economies will affect the firm’s input prices. 
Unless the production function of the firm 
is homothetic, these externalities can be 
expected to lead to a change in the firm’s 
optimum long-run output. For the two- 
factor case, the direction of change in opti- 
mum. output depends upon the elasticity of 
expansion, so that from e it can be deter- 
mined whether efficient producing units will 
be characterized by larger or smaller long- 


run economic capacity when specific adjust- 
ments in factor prices are expected. 
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Monopsony in the Market for Public School Teachers 


By Jonn H. LANDON AND ROBERT N. Barrp* 


The effect of monopsony in the labor 
market on wage levels is an empirical ques- 
tion. The most convenient place to test the 
usual micro-theory hypothesis is within a 
regional industry where skills and non- 
monetary job aspects are similar but the 
degree of regional market concentration 
varies widely.! The test is most convincing 
when the skill level of the job is high and 
cross elasticity of supply between this and 
other occupations is low.? This paper at- 
tempts to demonstrate the effect of monop- 
sony in the market for public school teachers. 

Several recent publications have reviewed 
economic aspects of the determination of 
teachers’ salaries. For example, Don Hell- 
riegel, Wendell French, and Richard B. 
Peterson conducted a behavioral analysis of 
collective bargaining attitudes among 
teachers and found, among other things, 
that lower relative salaries are associated 
with positive attitudes toward collective 
negotiations. However, they did not expand 
their study to see if collectively negotiated 
salaries were significantly higher than non- 
negotiated salaries. Two more recent works 
have explored this matter. Hirschel Kasper 
studied average teachers’ salaries and per- 
centages of teachers unionized, both by 
state, and found no consistent relationship 
between the two. Robert Thornton, how- 
ever, used data for eighty-seven large school 
systems and found that unionization was sig- 
nificantly and positively related to teachers’ 
salaries. Both of these studies omitted an 
analysis of the degree of competition in those 
labor markets. Werner Hirsch studied the 
market for public school teachers in Cali- 
fornia. While he did not specifically derive 


* Assistant and associate professors, Case Western 
Reserve University. We wish to thank the referee for 
several helpful comments. 

1 For a theoretical discussion of this question, see, 
among others, Joan Robinson, pp. 211-28. 

2 John Landon has completed such a test for the news- 
paper industry. 
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supply and demand schedules for teachers 
he argued that legal and quasi-legal obstacle 
in that state have prevented that labo 
market from attaining equilibrium, resultinį 
in “wage control shortages” for severa 
specializations. Joseph Kershaw and Rolan: 
McKean showed how school district ad 
herence to salary schedules that ignored thi 
economics of supply and demand not only 
created shortages of teachers among educa 
tional specializations sought by the privat 
sector, but also impeded the ability of schoo 
districts to make dramatic improvements ir 
the quality of instruction. 

In this paper, we seek to add to this grow 
ing body of knowledge by investigating thi 
effect of monopsony power of local schoo 
districts on the determination of teachers 
salaries. The basic hypothesis behind thi: 
test is that competition in the market fo: 
teachers should result in higher salary levels 
The exact formulation of this test and the 
results are presented below. We conclude 
that local school districts do compet 
strongly with each other for first-yea 
teachers. As a result, salaries of teachers art 
lower where districts are few and large in < 
given metropolitan area, and salaries art 
higher where many small districts compete 
for teaching personnel. This conclusion seem: 
to us to imply that taxpayers may stanc 
to gain (lose) and teachers may stand to lose 
(gain), in the event of a major move tc 
consolidate (decentralize) urban school dis. 
tricts. 


I, Determinants of Teachers’ Salaries 


The principal determinants of teache) 
salaries must be considered if the effect oi 
monopsony is to be correctly isolated. Three 
such determinants are 1) the ability of the 
district to pay; 2) the willingness of the 
district to pay; and 3) the elasticity of the 
supply of teachers to the school district. 


3 It is useful here to distinguish between the elasticity 
of supply to a geographic region and the elasticity of thi 
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Each of these factors is briefly discussed 
below. 

The ability of a community to pay for 
education depends on both the extent of 
local resources and the availability of state 
and federal funds for this purpose. The 
greater the per student financial resources of 
the community, the less sacrifice is invelved 
in providing any given level of educational 
quality. This ability to pay may be measured 
in terms of the value of taxable property in 
the community and/or the level of income 
per capita or per student. 

The value placed by the community on 
the public education of its children should be 
the key to its willingness to pay the bill for a 
quality system of elementary and secondary 
schools. This willingness will interact with 
ability to pay in determining the demand for 
teachers, administrators, and educational 
capital in the school district. The minimum 
willingness to pay may be mandated by the 
state in the form of teacher certification re- 
quirements, pupil/teacher ratios, or per 
capita spending requirements. Maximum 
willingness is limited only by the aspirations 
of the community. Willingness is reflected in 
such measures as the ratio of taxes to income 
or assets. 

The availability of alternative employ- 
ment within the teaching profession at the 
local level strongly influences the responsive- 
ness of the labor supply to a given change in 
compensation. This is the principal focus of 
this paper. The presence of other school dis- 
tricts in the area increases the number of 
options available to the teacher without re- 
quiring a change of residence. In a metro- 
politan area with a dozen or more school 
districts, a teacher with strong local ties has 
reasonable alternatives without leaving the 
area or the teaching profession. Just as a 
large number of school districts increases the 
options of present teachers, it also offers 





supply within that region. The elasticity of supply to a 
geographic region involves such considerations as 
teacher certification requirements, population migration 
patterns, and (in the long run) the region’s system of 
higher education. In this paper we are concerned only 
with supply elasticity within the region. 


incoming educators more alternatives. When 
several school systems within an area are 
expanding, those teachers with the highest 
qualifications will presumably locate in the 
districts offering the highest levels of com- 
pensation, other things being equal. Some 
competition among the districts in starting 
salary should be induced. In order to keep 
its present teachers or add well qualified 
teachers to its staff, a district must remain 
competitive with surrounding districts. 

A heavily populated area with a single 
public school system makes that system in a 
very real sense a monopsonist. Teachers cur- 
rently in the system can change employment 
within the profession only at the expense of 
moving to another city. Only the more dis- 
tant substitutes of nonteaching employment 
and the private schools offer real alterna- 
tives. Therefore, in the absence of growth, 
the system may for long periods pay salaries 
well below those of comparable districts in 
other areas. Even in a growing system, it is 
possible that the natural inflow of teachers 
whose spouses find employment in the area 
may provide adequate staffing in the absence 
of competitive salaries. Only rapid growth 
in the absence of such an inflow of secondary 
wage earners would force the system to adopt 
a more attractive salary structure. 

From the foregoing reasoning, we antici- 
pate that competition for teachers within 
metropolitan areas is an important determi- 
nant of salary levels. The only influence 
likely to offset this intraregional competition 
is collusion among local districts. To the 
extent that they agree on standard rates for 
incoming teachers, the districts in the area 
could create an effective monopsony. The 
probability of an effective buying cartel 
should decline as the number of districts 
increases and as the market for teachers 
becomes tight. 

This analysis would not be complete, how- 
ever, without recognizing an additional 
factor bearing on the extent of monopsony: 
the comparability of the districts. If for 
example, one district is far superior in terms 
of facilities, students, or in some other re- 
spect, substitutability is decreased. How- 
ever, as ong as wage rates are not uniform 


@ 
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and change over time, there is no particular 
reason to believe that substitution will not 
take place at the margin. 


II. Regression Analysis 


Multiple regression analysis of 1966-67 
national cross-sectional data on 136 school 
districts is employed below to isolate the 
effect of monopsony on the level of teachers’ 
salaries. As the dependent variable we use the 
district’s contractual salary for the beginning 
teacher with no prior experience. As the 
principal independent variable we selected 
the logarithm of the number of school dis- 
tricts in the county containing that district. 
The rationale is, of course, that monopsony 
power decreases as the number of school 
districts in the county increases. By using 
logarithms, we imply that variations in the 
beginning salary are positively correlated 
with percentage variations in the number of 
districts. We realize that county boundaries 
will not always be coterminous with labor 
market boundaries, but no suitable alterna- 
tive is available. 

In selecting the remaining independent 
variables, we have attempted to find suitable 
measures of the most obvious factors that 
would enter into a reduced form equation. 
As measures of ability to pay, we include per 
capita income in the county and percentage 
of total school revenues from local sources. 
Since per capita income reports by school 
district are not available, we use county 
data, even though intracounty variation in 
incomes may be extensive, especially among 
central cities and the more remote suburban 
districts. The percentage of revenue raised 
locally is also a measure of ability to pay 
since equalization programs within states 
seek to aid poorer districts relatively more 
than the richer ones. The coefficients for 
these variables are expected to be positive. 


4 Average monthly salaries by school districts are 
available from the Census of Governments, but the aver- 
age salary for all classes of teachers would not be 
appropriate for the present study. An equation attempt- 
ing to explain variation in average salary would have to 
include measures of the educational attainment of the 
faculty and the seniority of the faculty. By choosing the 
entry salary, we avoid both of these and also escape a 
possible problem of multicollinearity. 


As a measure of willingness to pay, we use 
effective property tax rates by district. 
Theoretically, individuals who favor support 
for education are willing to pay higher taxes 
for a better school system. Accordingly, the 
regression coefficient for this variable should 
be positive.5 

Ordinary least squares (OLS) estimation 
was applied to the data described above, with 
the results of the regressions presented in 
Table 1. In equation 1, all 136 districts are 
included. The signs of the coefficients all have 
the expected values, and the coefficient of 
the monopsony variable is significantly 
different from zero at the .005 level. 

In order to minimize the effect of varia- 
tion associated with the size of the ‘district, 
the 136 districts were subdivided into three 
subsamples of 69 districts with enrollments 
of 25,000 to 50,000, 43 districts of enroll- 
ments of 50,000 to 100,000, and 24 districts 
of greater than 100,000. Results for these 
samples are also shown in Table 1.” In 


5 Entry salaries, percent of revenues raised locally 
and effective tax rates are reported by the National 
Education Association in their Selected Statistics, and 
Salary Schedules. School districts are reported in the 
Census of Governmenis, 1967, and Education Directory, 
1967. County per capita income figures are published by 
Standard Rate and Data Service. In preliminary work 
on this paper, turnover rates and the percentage of 
teachers holding masters degrees were included as 
explanatory variables. However, neither was significant. 

6 In addition to the equation in Table 1, several other 
formulations containing the monopsony variable and 
one or two of the others were regressed. With the excep- 
tion of the large-district sample, the monopsony variable 
was highly significant in each of these equations. 

7 As an additional test for the effects of the three 
district sizes, we regressed the entire 136 observations 
for entry salary on the four variables listed above and on 
two dummy variables, D, and De, taking values of 1 and 
0 according to whether the observation was or was not 
in a certain size group. Dı refers to the intermediate 
sized districts, and D2 to the large districts. The regres- 
sion equation was: 


Y = 4138.76 + 118.04X; + 230.19X2 + 5.34X; 


(21.78) (64.70) (6.72) 
b d 
+ 4.63X, + 22.90D, + 109.97D, 
(2.02) (58.20) (71.11) 
R= .49 


where Xı, Xo, X3, and X; refer, respectively, to the 
monopsony, per capita income, revenue from local 
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TABLE 1—ANALYSIS OF REGRESSION EQuATIONS-DEPENDENT VARIABLE IS BEGINNING 
TEACHER'S CONTRACTUAL SALARY 














Per Percent 
Enrollment Logs of Capita Rev. Tax 
Ne. (1000's) Constant Districts Income Local Rate Mid-West South West KR 
1 Above25 4132.00 116.04* 242.32 4.90» 4.30 47 
(N = 136) (21.67) (64.30) (2.01) (6.68) 
2 25-50 4174.42 163.348 211.87 5.86 —5.71 51 
(N =69) (32.91) (82.19) (2.92) (8.69) 
3 50-100 4082.58 114.96 295,21» 42 19.424 .57 
(N =43) (34.93) (138.89 (3.37) (11.64 i 
4 Above 100 4047.79 56.50 185.56 6.23 36.614 .39 
(N =24) (51.64) (178.60) (5.14 (25.17) 
5 Above25 4563.86 74.648 190. 50s 4.96 —4.41 —111.504 -—329.68 --16.60 .56 
(N =136) (22.30) (61.70) (1.95) (6.51) (83.72) (85.19) (82.61) 
6 25-50 4714.28 110.528 174.42b 2.84 —14.174 87.16 —354.46> 25.72 .63 
(N =69) (35.72) (77.00) (2.80) (8.68) (133.65) (146.45) (134.18) 
7 50-100 4414.28 94.03 220.414 1.64 18.94° —222.604 ~-263.93> —89.33 .64 
(N =43) (36.71) (137.28) (3.40) (11.19) (138.58) (127.49) (124.61) 
8 Above 100 4497.87 1.24 15.26 13.96% 7.02 —67.06 236.49 441.09 .58 
(N =24) (79.11) (182.70) (6.34) (27.63) (251.62) (213.85) (345.70) 





Notes: Figures in parentheses are standard errors. 


a, b, c, and d represent significance from zero at the .005, .025, .05, and .10 levels, respectively. Data for 1966-67. 


equations 2 and 3, the monopsony variable 
is again significant at the .005 level. In 
equation 2, the tax rate coefficient does not 
have the expected sign, and it is not sig- 
nificantly different from zero. For the dis- 
tricts with fewer than 100,000 students, the 
degree of competition in the labor market 
appears to be an important determinant of 
the entry level salary. Even though the 
monopsony variable is not significantly 
different from zero in equation 4, we show 
beiow that this is still consistent with the 
hypothesis being tested. 

We believe that the simple model above 
provides strong empirical evidence that 
teachers’ salaries vary inversely with the 
degree of competition in the relevant labor 
market. However, it may be possible that the 
equations discussed thus far contain spurious 





sources, and effective property tax variables as used in 
Table i. 


correlations between salary and monopsony 
that are caused by omitted but important 
variables. One possibility is that the income 
variable might not adequately express differ- 
ences in living costs. If regional variation in 
the cost of living is coincidentally but sig- 
nificantly correlated with the number of 
school districts, then the spurious correlation 
mentioned here might result. To test for this 
possibility, we added three dummy variables 
to our previous set to adjust for purely 
regional differences among four geographic 
areas. The results of these additions are 
presented in equations 5 through 8 in Table 
1. These equations repeat the pattern of the 
first half of the table. The monopsony 
variable is significant in the total sample and 
in the two smaller district samples, but not 
in the large district sample. The addition of 
the three regional dummies merely serves to 
point out that teachers’ salaries are lower in 
the South than in the Northeast, other things 
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TABLE 2—ANALYSIS OF LARGE DISTRICTS 











Percent of 
District Percent 
Studentsin Per Capita Rev. Tax 
Constant SMSA Income Local Rate Mid-West South West R? 
1 4732.43 =—581.584 +184.71 +2.11 +29.66 42 
(368.21) (170.72) (5.86) (22.99) 
2 4849.35 —494.07¢ +2.88 +9.924 +15.89 +26.42 -—115.89 +518.55¢ = .62 
(360.99) (72.85) (5.94) (24.19) (174.94) (217.28) (249. 13) 





Note: Standard errors are in parenthesis. 





a, b, c, and d represent significance from zero at the .005, .025, .05, and .10 levels, respectively. 


being equal. The monopsony hypothesis is 
not weakened significantly by considering 
these variables. 

As already noted, the monopsony variable 
is not significant in the sample: consisting 
entirely of large school districts. One possible 
explanation for the lack of significance for 
the monopsony variable, we believe, can 
be found in the very size of these districts. 
Since all of them have over 100,000 students 
(the mean is 191,600), these districts should 
possess a considerable amount of monopsony 
power even if there are many other districts 


(which are likely to be much smaller) in the - 


same county. Accordingly, we repeated the 
regression equation for these districts sub- 
stituting a concentration variable for the 
log of the number of districts. In this case, 
the concentration variable is the percentage 
of total students in the Standard Metropoli- 
tan Statistical Area that is enrolled in the 
district in question. We anticipate that the 
entry salary is negatively correlated with the 
concentration ratio and therefore expect a 
negative coefficient for this variable. The 
‘results appear in Table 2. Equation 1 
excludes and equation 2 includes the 
regional variables. 

The same result as above holds. The entry 
salaries in the larger school districts are 
negatively correlated with labor market con- 
centration. The coefficient for this term 
exceeds its standard error in both equations 
and is statistically significant in both at the 
.10 significance level. 


III. Conclusions 


From these results it is quite clear that 
competition in the local market for teachers 


does play a consistent and significant role in 
the determination of salary levels. The impli- 
cations for policy and strategy here are quite 
interesting. First, several popular proposals 
for school district decentralization have re- 
cently been offered. The implementation of 
such plans would increase the number of bar- 
gaining units in the labor markets and, accord- 
ing to our findings, result in increased pres- 
sures forhigher salaries. Teachers would stand 
to benefit at the cost of greater financial 
commitments on the part of the taxpayer.® 
On the other hand, any movement toward 
consolidation would increase the bargaining 
power of the school administrators and cor- 
respondingly weaken the position of the 
teachers. The natural recourse for teachers, 
in this case, is strong unionization which 
might be quite difficult in districts of such 
large size. 


REFERENCES 


C. S. Benson, The Economics of Public Edu- 
cation, 2d ed., Boston 1968. 
D. Hellriegel, W. French,.and R. Peterson, 


“Collective Negotiations and Teachers: A 


8 To say that taxpayers lose under decentralization 
overstates the case somewhat. Although an increase in 
the number of school districts may increase financial 
pressures for wage increases, smaller districts might be 
more effective in constructing optimally sized schools 
and reap offsetting economies through increased effici- 
ency (or perhaps lose even more through decreased 
efficiency). However, a compelling argument for school 
decentralization is that it permits educational curricula 
to be more closely tailored to the differing individual 
preferences of individual communities. Such advantages 
may more than offset increased personnel costs of the 
type studied in this paper. š 


COMMUNICATIONS 971 


Behavioral Analysis,” Ind. Labor Relat. 
Rev., Apr. 1970, 23, 380-96. 

W. Z. Hirsch, “Demand and Supply of 
Teachers in California,” Calif. Manage. 
Rev., fall 1967, 10, 27-34. 

H. Kasper, “The Impact of Collective Bar- 
gaining on Public School Teachers,” Ind. 
Labor Relat. Rev., Oct. 1970, 23, 57-72. 

R. L. Johns and E. L. Morphet, Financing 
Public Schools, Englewood Cliffs 1965. 

J. A. Kershaw and R. N. McKean, Teacher 
Shortages and Salary Schedules, New York 
1962. 

J. H. Landon, “The Effect of Product-Market 
Concentration on Wage Levels: An Intra- 
Industry Approach,” Ind. Labor Relat. 
Rev., Jan. 1970, 23, 237-47. 

J. Robinson, Economics of Imperfect Com- 
petition, London 1934, 211-28. 

R. S. Thornton, “The Effects of Collective 





Bargaining on Relative Teacher’s Salaries,” 
presented before the annual conference of 
the Southern Economic Assoc., Nov. 1970. 

National Education Association, Salary 
Schedules for Teachers, 1966-67, Washing- 
ton 1968. 

, Selected Statistics of Local School 
Systems, 1966-67, Washington 1968. 

Standard Rate and Data Service, Newspaper 
Circulation Analysis, 1967-68, Skokie, Ml. 
1968. 

U.S. Department of Commerce, Statistical 
Abstract of the United States, 1969, Wash- 
ington 1970. 

, Census of Governments, 1967, Wash- 
ington 1968. 

U.S. Department of Health, Education, and 
Welfare, Education Directory, 1967, Wash- 
ington 1968. 





Shortsightedness and Nonmarginal 


Pareto Optimal Redistribution 


By A. MITCHELL Porinsxy* 


This note further elaborates the recent 
discussion of “Pareto Optimal Redistribu- 
tion” by Harold M. Hochman and James D. 
Rodgers (1969), the subsequent comments by 
Richard A. Musgrave and Robert.S. Gold- 
farb, and the reply by the original authors 
(1970). It demonstrates that conceptually 
there are two categories of Pareto optimal 
redistribution, only one of which was recog- 
nized by Hochman and Rodgers, and that 
this oversight can be explained in terms of 
their reliance on J. de V. Graaff’s incorrect 
elucidation of Paul A. Samuelson’s concept of 
the utility possibility frontier. Recognition of 
the second category of Pareto optimal re- 
distribution requires further differentiation 
between “primary” and ‘ ‘secotid ry” dis- 
tribution suggested by Musgrave: Its intro- 
duction also gives rise to a new kind of 
market failure due to “shortsightedness.” 


I. The True “ ‘True’ Welfare Frontier”: 
A Correction of Graaff 


The first step in the present argument is to 
observe the error in Graaff’s diagrammatic 
formulation of the welfare frontier, first 
introduced to the English literature by 
Samuelson (p. 244): When the optimal con- 
ditions of production and exchange are satis- 
fied, the frontier can be stated as “an implicit 
equation between the levels of well-being of 
the different individuals in the system.” 
Samuelson wrote this function as: 


(1) PU, U?, U3,..., 0) = 
This says that we may specify at will 
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Harold M. Hochman, an anonymous referee, and the 
editor of this Review. 


972 


the levels of well-being of all but one of 
the individuals, and the last one’s well- 
being is uniquely determined. The es- 
sential shape of this possibility function 
depends of course upon the technological 
and other assumed restraints of the sys- 
tem as well as upon the tastes of the 
different individuals. [p. 244] 


In a mathematical appendix, Graaff de- 
fines this function almost identically:! 


The welfare frontier, or utility-possi- 
bility function, is 4 relation between the 
individual utilit indicators of the form 

[of (1)] whit ch tells us the maximum 
ae any one can attain (in view of the 
technological restraint imposed by the 
social transformation function), given 
the values of the remaining ones. [p. 73] 


While Gaaff’s mathematical statement is 
correct, his graphical illustration and verbal 
argument supporting it are incorrect in two 
respects, one of which he parenthetically 
acknowledges. Gidafi drew the welfare 
frontier (p. 60 Figure 9a) as in Figure 1, 
with (from left to right) an initial downward 
sloping section, followed by an upward slop- 
ing section, another downward sloping sec- 
tion, and finally, an upward sloping section.? 
Strictly interpreted, as Graaff acknowledges, 
it is incorrect to include upward sloping 
sections in the frontier: 


The importance of the direction of slope 
of the frontier is considerable, for (if we 
confine ourselves to Pareto W’s) we can 
rule out those parts which slope up- 
wards as positions of maximum welfare. 
When it slopes upwards we can make 
everybody better off. In a sense, there- 
fore, we can speak of the (possibly discon- 
tinuous) downward-sloping section as the 


1 He mathematically states the equation in an im- 
plicit form identical to Samuelson’s formulation. 

2 For expositional purposes I have slightly altered his 
diagram. The analysis is unaffected. Ignore moment- 
arily the significance of the points on the diagram. 
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“ue” welfare frontier; and we can also 
speak of a sense in which the distribution 
of real income is “not optimal” on up- 
ward-sloping sections of the frontier. 

[p. 62, emphasis added] 


Graaff’s true welfare frontier is illustrated 
in Figure 2, where the upward sloping sec- 
tions CE and HI have been eliminated. 

Graaff does not go far enough in ruling 
out sections of his original welfare frontier. 
There are certain downward sloping sections 
which should also be eliminated. Any point 
or. segment AC is Pareto-inferior to points 
or. another attainable downward sloping 
section of the frontier. Consider point B 
in Figure 2. All Pareto-superior points to B 
are indicated by the region in the northeast 
quadrant of the axes drawn through B. 
It is obvious that any point on the segment 
EG would leave both individuals better off 
(or, at G, would make one better off without 
making the other worse off). This is true for 
every point on the downward sloping seg- 
ment AC (although at A the only possible 
change is to hold one individual’s utility 
constant while increasing the other’s). Hence 
the true “true” welfare frontier, illustrated 
by Figure 3, is composed of downward slop- 
ing segments, but not all downward sloping 
segments, as Graaff thought, since it is 
possible to make everyone better off by 
moving away from points on some such 
segments. 

While the above analysis is technically 
correct, it may not be of much interest by 
itself. However, when interpreted in terms of 
the discussion of Pareto optimal redistribu- 
tion, it has some interesting implications. 


II. Two Kinds of Pareto 
Optimal Redistribution 


In their original paper, Hochman and 
Rodgers interpret their analysis in terms of a 
welfare or utility possibility frontier:3 


3 In their later reply (1970), they do not use the terms 
“downward sloping” and “upward sloping” but rather 
(and correctly) “efficient” and “inefficient.” However, 
they still identify, p. 999, Pareto optimal redistribution 
as involving “a movement from an inefficient (positive 
sloped) to an efficient portion of this locus [the welfare 
frontier].” That some points on downward sloping 
sections may be inefficient is still not recognized ex- 
plicitly. 


An alternative way of viewing the prob- 
lem posed in this paper is in terms of the 
utility possibility function, a construc- 
tion frequently employed in welfare 
economics. The existence of external 
economies can result in this function 
having upward sloping portions, posi- 
tions which cannot be efficient in the 
Pareto sense. The problem we analyze is 
one of moving, by means of redistributive 
transfers, from such an inefficient point to 
a point where the function no longer slopes 
upward. [p. 543-44, fn. 5, emphasis 
added] 


This statement can be technically cor- 
rected in the same way that Graaff’s dia- 
gram was amended. However, in so doing, a 
new variation of Pareto optimal redistribu- 
tion is suggested. Furthermore, this kind may 
be a better description of some real world 
phenomena. 

The phenomenon which Hochman and 
Rodgers discussed will be designated ‘“‘margi- 
nal” Pareto optimal redistribution; it re- 
flects benevolent interdependence among 
utility functions, given a particular initial 
distribution of income (between, say, a rich 
Mutt and a poor Jeff, the two mythical 
inhabitants of their two-person world). Given 
an initial distribution in which Mutt and 
Jeff start from a point like D on the boundary 
of the attainable welfare set (Figure 4),4 
Mutt will voluntarily make transfers to 
Jeff until point Æ on the boundary is reached. 

The second kind of Pareto optimal re- 
distribution, which will be called ‘“non- 
marginal,” corresponds to those downward 
sloping portions of the boundary of the 
frontier which are dominated by other down- 
ward sloping portions of the boundary. In 
Figures 1 and 2, the segment AC represents 
situations in which nonmarginal Pareto 
optimal redistribution is possible. 

Before proceeding, it will be useful to 
provide an economic interpretation and 


4 Terminologically, it will be helpful to speak of an 
“attainable welfare set” (see Figure 4), describing all 
possible combinations of welfare given the technological 
and other constraints on the system. Then the proper 
welfare frontier consists of all points on the boundary of 
the attainable welfare set which are not dominated by 
(are not Pareto inferior to) other points on the boundary 
of this set. This definition of the welfare frontier will 
avoid Graaff’s error. 

es 
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Uj 
Graaffs Welfare Frontier 


FIGURE 1 





Graaff ’s ‘True Welfare Frontier 


FIGURE 2 





The True ‘True’ Welfare Frontier The Attainable Welfare Set 


FIGURE 3 


justification of the boundary characteristics 
necessary and/or sufficient to account for 
both types of Pareto optimal redistribution. 
The “normal” case is still for the frontier to 
be monotonic downward sloping, thereby 
precluding either type of redistribution. 
Occasionally, however, the boundary may 
slope upwards. It will always be proper to 
2 


FIGURE 4 


equate these sections of the boundary with 
Hochman’s and Rodgers’ marginal redis- 
tribution. Upward sloping sections can be 
accounted for in three ways, set forth by 
Graaff: 


(1) The first is where the social trans- 
formation function [production possi- 
bility frontier] depends markedly on the 
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distribution of wealth. If workers are 
underfed, a redistribution of wealth in 
their favor may so increase efficiency 
that everybody benefits;...(2) Ex- 
ternal effects in consumption can bring 
about the same result;...(3) In a 
larger community [three or more per- 
sons], moreover, external diseconomies 
can give the frontier an upward slope. 

l [p. 61] 


In a mathematical appendix, Graaff derives 
these conditions formally, pp. 73-74. While 
Hochman and Rodgers jramed their analysis 
in terms of the second explanation, they 
need not have been so restrictive. 

While upward sloping sections of the 
boundary are both necessary and sufficient 
to account for marginal Pareto optimal 
redistribution, their existence is only neces- 
sary for the nonmarginal case, which re- 
quires downward sloping sections that are 
dominated by other dewnward sloping sec- 
tions. It is evident that something more than 
a frontier which begins (left to right) with 
an upward sloping section, is followed by a 
downward sloping section, and ends with 
another upward section which meets the 
horizontal axis, is needed to explain non- 
marginal redistribution. A sufficient condi- 
tion, and one which is most attractive 
economically (see below), is for the frontier 
to begin with a downward sloping section, 
followed by an upward section, and so forth, 
as illustrated in Figures 1-4. This zs in fact 
how Graaff drew his frontier, p. 60, and there 
does not appear to be anything in his math- 
ematical conditions which precludes this. 

It is necessary to add some substance to 
this still economically empty condition. Two 
verbal arguments will be presented here; 
they are developed more formally in the 
Appendix. The first argument is based on 
the transformation function explanation of 
upward sloping sections of the frontier. 
Starting at (or very near) one corner of the 
welfare frontier, if a small transfer is made 
(small being defined as not enough to assume 
subsistence), then the poorer person will not 
subsist and will still not be able to contribute 
to the productive activity of the society.’ 


5 The argument need not be formulated in such 
extreme “life ang death” terms. It is more reasor.able 


However, as soon as the transfer exceeds the 
subsistence level, both individuals can be 
made better off, up to the point where fur- 
ther transfers do not affect the production 
possibility frontier. Marginal transfers are 
wasted, while nonmarginal transfers are 
mutually beneficial, up to a point. 

The second argument to account for non- 
marginal redistribution is based on consump- 
tion externalities. Since it is more in the 
spirit of the Hochman and Rodgers paper, it 
is appropriate to frame it in a simple Mutt 
and Jeff example. Suppose the initial welfare 
positions correspond to a point such as B 
in Figure 4. If Mutt gives Jeff a dollar (a 
marginal change), Jeff merely “wastes” it 
(from Mutt’s viewpoint), say, by consuming 
liquor. Mutt becomes worse off while Jeff 
is made better off. At the margin, redistribu- 
tion is competitive (or “primary” in Mus- 
grave’s terminology). However, suppose that 
Mutt gives Jeff five thousand dollars (a 
nonmerginal change). Jeff now becomes an 
upstanding member of the community, 
pleasing Mutt greatly, so that their post- 
transfer utilities place them at a point such 
as F in Figure 4. Both are made better off. 
Beyond the margin, redistribution is benev- 
olently interdependent, i.e., Pareto optimal. 

Either argument is sufficient to account for 
a downward sloping section which is domi- 
nated by another downward sloping section. 
Furthermore, it can be argued (although not 
conclusively) that nonmarginal Pareto opti- 
mal redistribution is a more realistic descrip- 
tion of real world behavior than marginal 
Pareto optimal redistribution. Many indi- 
viduals would not be willing to give a beggar 
a dime, yet do voluntarily give hundreds of 
dollars to a large organized charity. Since 
the charity’s resources usually are not spread 
so thinly that each ultimate beneficiary 
receives a dime, contribution of a large sum 
may reflect in part the hypothesized non- 
marginal Pareto optimal redistribution. One 
may still justifiably question this and ask 
why the individual was not initially willing 
to make a nonmarginal transfer to the 





that a person would subsist, but would contribute so 
little to the society’s productive activities that the 
transfer would still be competitive, thereby accounting 
for an initial downward sloping section. 

. 
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beggar. This can be explained as follows: 
The transfer he could make unilaterally to a 
single individual would be less than the 
amount needed to “jump the gap” to a 
Pareto optimal point. Therefore, only 
through a cooperative effort, such as an orga- 
nized charity or an institutionalized tax 
structure, could society reach a Pareto “opti- 
mal point.’ 

In practice, it is nearly impossible to dis- 
tinguish between the different kinds of re- 
distribution. On this point all parties agree.® 
One can therefore only offer suggestive 
arguments for the significance of nonmargi- 
nal Pareto optimal redistribution, just as in 
the case of the more conventional marginal 
redistribution argument of Hochman and 
Rodgers. Conceptually, at least, nonmarginal 
Pareto optimal redistribution is on as firm a 
foundation as the marginal form. 

The present development therefore neces- 
sitates further differentiation between pri- 
mary and secondary redistribution suggested 
by Musgrave. He defines primary redistribu- 
tion as “not a matter of voluntary giving, 
but of taking” (p, 991) while secondary 
redistribution is a matter of voluntary giv- 
ing. Nonmarginal Pareto optimal redis- 
tribution has characteristics which reflect 
both of Musgrave’s criteria. It is primary at 
the margin, but secondary beyond the 


6 By definition, this phenomenon cannot be illus- 
trated in the two-person diagrams of Figures 1-4. 

7 In addition to the “market failures” discussed in 
Section III below, it is appropriate to acknowledge here 
some further problems which will henceforth be as- 
sumed away. If jumping the gap requires a large number 
of contributors, and if different rich individuals have 
different “philanthropic preferences,” just as they have 
different preferences for other goods, then optimal 
transfers may not result because of the cost of the 
charity itself. In such cases, the information costs of 
finding out who else would be willing to contribute to 
which charity, and the transaction costs of collecting 
and disbursing -the contributions may be quite large 
relative to the actual value of the transfers. 

8 See Hochman and Rodgers (1970, p. 999) and 
Musgrave, p. 992. 

3 Under certain conditions, to be discussed in more 
detail in Section III, both nonmarginal and marginal 
secondary redistribution may not come about volunt- 
arily because of market imperfections. With respect to 
the latter category this was recognized by Musgrave, 
p. 992, and Goldfarb, p. 994. 


a 
margin. However, since it would involve a 
voluntary transfer if all involved were aware 
of the shape of the attainable welfare set, it 
properly comes under Musgrave’s secondary 
category. It is now necessary to speak of 
three kinds of redistribution: primary, margi- 
nal secondary, and nonmarginal secondary. 
While the nonmarginal secondary redistri- 
bution would be voluntary in a world with- 
out costs of information or bargaining, it 
is quite possible that, realistically, the parties 
involved will not see beyond the margin. 
The implications of this problem will now be 
explored. 


Ill. Shortsightedness As a Market Failure 


In a two-person world, Hochman and 
Rodgers found no problem with the attain- 
ment of a Pareto optimum. If there is 
benevolent interdependence, Mutt will vol- 
untarily make a transfer to Jeff, making both 
better off.!° In an N-person world, Pareto 
optimal transfers may or may not come 
about, depending on one’s assumptions. If, 
as Hochman and Rodgers suggest, one 
assumes that 


... each benefactor’s benefits derive 
only from transfers that he makes him- 
self and not from transfers which other 
persons make, then simple aggregation 
of pairwise transfers is the proper 
method of analysis in the N-person case - 
and [their] straightforward extension of. 
the two-person model to the case of a 
community-at-large is appropriate. 
[1970, p. 1000] 


On the other hand, if the transfer from a 
particular Mutt to a particular Jeff yields 
spillover benefits to other Mutts, ther 
Hochman and Rodgers agree that “Wher 
there is a large number of potential bene 
factors, the attainment of a Pareto optimum 
through voluntary action is difficult, inas- 
much as each participant has a private in- 
centive to remain a ‘free rider’. . .”’ (1970 
p. 1000). 

Goldfarb’s comment, which proposes < 
slightly altered specification of the Hochmar 


10 Hochman and Rodgers (1969, p. 543). A simila: 
argument is made by Graaff, p. 61. 


COMMUNICATIONS 977 


and” Rodgers argument, suggests another 
impediment to the attainment of a Pareto 
optimum through private behavior in an 
N-person world. Pareto optimal transfers 
may not come about voluntarily if (a) each 
Mutt’s marginal utility from the last dollar 
of own-consumption is greater than his 
marginal utility from giving that dollar to a 
Jeff; (b) each Mutt’s marginal utility of giv- 
ing a dollar to a Jeff is greater than zero; 
and (c) there are a “sufficient” number of 
Mutts.!! Under these conditions, no one 
would voluntarily make transfers, although 
all would be better off if all rich persons, 
acting collectively, imposed a redistribution 
scheme on themselves. 

With the introduction of nonmarginal 
Pareto optimal redistribution, another kind 
of market failure can occur, even in a two- 
person world. If individuals behave at the 
margin, i.e., if they are shortsighted as is 
commonly assumed, they may not perceive 
Pareto optimal points beyond the margin. 
In the N-person case, the problem is further 
complicated because the free-rider phe- 
nomenon compounds the problem posed by 
shortsightedness. Movements from points 
like B in Figure 4 are unlikely to occur on a 
voluntary basis. If the Mutts of the world 
are completely shortsighted (look no further 
than the margin), no transfer will be made 
voluntarily. Note that the free-rider phe- 
ncmenon is not then perceived as an issue by 
the Mutts since each does not gain by a 
marginal transfer. However, to the extent 
that the Mutts realize that Pareto optimal 
pcints exist somewhere beyond the margin, 
the free-rider problem becomes operative, 
thereby still resulting in no move from B 
voluntarily. 

The implication of this phenomenon for 
public policy is even stronger than under the 
case of marginal secondary redistribution. 
Previously, there was no justification for 
public intervention, on efficiency grounds, in 
a two-person world; such is not the case now 
if individuals are shortsighted. It now be- 
comes desirable for the individuals to vol- 

11 There must be at least two rich persons, as well as 
at least one poor person. The Goldfarb phenomenon is 
therefore not possible in a two-person world. 


untarily form a government which would 
“coerce” them into behaving Pareto opti- 
mally. In the N-person case, the short- 
sightedness argument is still valid, but is 
compounded by the free-rider aspects of 
jumping the gap to a Pareto superior point. 
If the gap can be jumped by transfers from 
some subset of rich individuals, and if 
benefits accrue to everyone, then there will 
be an incentive to let the others pay. If a 
Pareto optimal point is to be attained, public 
intervention will very likely be necessary. 


IV. Conclusion 


In a world where there is a benevolent 
interdependence among individual utility 
functions, transfers can be made which are 
Pareto optimal. Hochman and Rodgers 
implicitly formulated this problem so that 
individual behavior at the margin will lead 
to a Pareto optimal solution (abstracting 
from the free-rider problem). It is now 
apparent that the phenomenon of Pareto 
optimal redistribution is somewhat more 
complicated. 

There may exist regions on the boundary 
of the welfare set from which small move- 
ments are not Pareto optimal, but large 
movements are. Moreover, the shortsighted 
behavior of individuals acting at the margin 
will not lead to an attainable Pareto optimal 
point, both in the two-person and N-person 
cases, even abstracting from the general N- 
person problem of free-riders and the special 
case suggested by Goldfarb. As a result, and 
to the extent nonmarginal secondary re- 
distribution is significant, the redistribution 
of income through public institutions can be 
justified on efficiency grounds even more 
strongly than was argued by Hochman and 
Rodgers. 


APPENDIX 


It was seen in Section IT that the existence 
of marginal Pareto optimal redistribution 
did not imply the nonmarginal case. The two 
verbal arguments used to account for the 
nonmarginal variant will now be developed 
graphically. A third explanation, based on 
external diseconomies in consumption, re- 
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quires at least a three-person world and will 
not be considered here. 

In the first case, consider a symmetrical 
two-person world (for graphical convenience) 
in which the productive capacity of each 
individual increases discretely with increases 
in his utility. Assume that below some level 
of utility he does not produce at all (but 
that he continues to survive), and that 
beyond some level of utility further con- 
sumption does not affect his productivity. 
The implications of this analysis are illus- 
trated in Figure 5. Below the level of utility 
U}, Jeff (for example) does not produce. Any 
output must result from Mutt’s productivity, 
which corresponds to the possibility locus 
I-I. For example, at point A only Mutt is 
producing something, although an invol- 
uniary transfer has been made to Jeff (say 
through a tax system). However, if Mutt 
should continue to give Jeff more of his 
product, then eventually (beyond U}) Jeff 
will also be capable of producing more 
goods. The combined capabilities of Mutt 
and Jeff, when Jeff’s utility is in the range 
U} to Uj, is represented by the locus JI-IT. 
The remaining sections of the boundary are 
constructed similarly, up to the point where 
the production and utility possibility fron- 
tiers are not affected by the utility of the 
producers (i.e, up to U$ and U4, respec- 
tively). The discrete case was used for 








FIGURE 6 


clarity. Realistically, the transitions would 
be smoother, and the boundary would con- 
sequently smooth out. The downward slop- 
ing sections at either corner correspond to 
nonmarginal redistribution since movements 
from points like A to points like B (on 
another downward sloping section) leave 
both individuals better off. 

The second case is illustrated in Figure 6, 
which is an extension of a graphical device 
used by Kenneth Boulding (Figure 3, p. 
70).12 Boulding employed the Edgeworth box 
diagram to illustrate indifference maps which 
reflect interdependence between utility func- 
tions such that voluntary transfers would be 
made by one individual starting from either 
origin of the box. His diagram actually is 
drawn similar to what is included in the 
dotted box of Figure 6. If one started at the 
dotted origin Oj, in which Mutt had control of 
all of the society’s resources, he would vol- 
untarily transfer goods to Jeff since by so 
doing he could increase his own welfare from 
U! to U". While Jeff’s indifference curves are 
not illustrated, we can assume he would also 
be made better off. Thus, starting at one 
corner of the utility possibility frontier, 
voluntary marginal redistribution would 
occur. Now consider a slightly altered case 
illustrated by the entire solid box of Figure 
6. It is straightforward to observe that if 
Mutt now began with all of both goods, at 
origin Oy, he would not make voluntary 
transfers to Jeff if he did not see beyond the 
margin. Small transfers would make him 
worse off and Jeff better off. However, a 
sufficiently large transfer could increase 

2 I have only included those aspects of Boulding’s 
diagram which are necessary to illustrate the present 


argument, The indifference curves are drawn for Mutt 
only, and increase such that U<U?<.... UL 
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Muitt’s utility to U4. The corresponding 
possibility frontier would have (starting at 
Mutt’s corner) an initial downward sloping 
section (from U7 to U5), an upward sloping 
section (U8 to UY, moving right to left), and 
a downward section (U" to U%, continuing 
to the left) which dominates the original 
downward section. Hence, this illustrates 
the possibility of nonmarginal redistribu- 
tion.¥ 
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A Set of Explicit Homothetic Production Functions - 


By Benjamin WoLxowirtz* 


Representing the elasticity of substitution, 
returns to scale, and technological change in 
a more general way than can be accom- 
plished with either a Cobb-Douglas or CES 
production function has been the subject 
of several recent articles. In particular, deriv- 
ing production functions indirectly by speci- 
fying the relationship between key variables 
of the production process has resulted in 
several new forms that are more general than 
either of the two preceding forms, (see 
Ryuzo Sato.and Martin Beckmann, and 
Beckmann and Sato). Also, the property of 
homotheticity has been used to derive a 
numerical measure of variable returns to 
scale (see Simone Clemhout, and Arnold 
Zellner and Nagesh Revankar). This paper 
presents a set of explicit production func- 
tions incorporating homotheticity so as to 
represent a production process with variable 
returns to scale while allowing for varied 
behavior of. the elasticity of substitution. 
The Cobb-Douglas and CES production 
functions, which are characterized by a 
constant elasticity of substitution and uni- 

„form returns to scale, are included as special 
cases of this general set of production func- 
tions. 


I. The Basic Relationship 


The implication of homotheticity when 
applied to a two-factor production function 
is that the slope of an isoquant, Y(K/L), is 
a unique function of the slope of the ray 
which intersects it, i.e., the capital-labor 
ratio. Furthermore, the slopes of all iso- 
quants are identical along a given ray. 
(See Figure 1.) 

This relation can be stated mathematically 
as 


* Assistant professor of economics, Tulane Uni- 
versity. I would like to thank Ryuzo Sato, John R. 
Moroney, Tetsunori Koizumi, Mark Daniels, Mark 
Schupack, and an unknown referee for their suggestions 
and criticisms. Financial support was supplied by a 
Woodrow Wilson Doctoral Dissertation Fellowship. 
Responsibility for the final results remain with me. 


K 
(1) MRIS = Y (=) 
L 
where 
MRTS = marginal rate of technical substi- 
tution 
K =capital 
L=\labor 


Y = general functional notation 


By specifying (K/L), isoquants can be 
generated which will have particular curva- 
ture properties, and the explicit production 
function can be derived by solving the differ- 
ential equation iniplied by equation (1). The 
solution to equation (1) must be homo- 
geneous of degree one in its arguments; how- 
ever, it is quite conceivable that production 
functions homogeneous of some other degree 
will have isoquants of identical curvature.! 
Therefore, a transformation of the linearly 
homogeneous form must be considered before 
the final production function can definitely 
be identified. Generally, the solution to 
equation (1) is 


(2) Y = F[g(K, L)] 
where 


Y =output 
g=linearly homogeneous function 
F=monotonic transformation 


which is the form of the class of homothetic 
production functions. 


II. Specification of ¥(K/L) 


In order to specify a final homothetic pro- 
duction function, it is necessary first to solve 
for the linearly homogeneous form, Z, and 
then to specify the F transformation. To 


1 Since equation (1) is a linear differential equation of 


` the first order, it can be solved by finding an integrating 
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factor, u, which will convert it to an exact differential 
equation. However, » is not unique, and uF (g) will also 
be a proper integrating factor yielding a solution to 
equation (1) as long as F(g) is nonvanishing. (See E. L. 
Ince, pp. 27-28.) 
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defive Z, the form of ¥(K/L) is substituted 
into? 


(3) Z = Left œd 
where «= K/L 


1 
s= x + ¥(x) 


There are two conditions that govern the 
choice of reasonable W(K/L) forms. First, 
&(K/L) must be monotonically increasing in 
order for the resulting production functions 
to satisfy the law of diminishing marginal 
rate of technical substitution. Secondly, 
(K/L) must yield a closed solution when 
substituted into equation (3), There are six 
forms that satisfy both conditions, and they 
allow for varied behavior of the elasticity 
af substitution as factor proportions are 
altered. Following are the forms and a discus- 
sion of the intermediate production functions. 


A. Linear Form: Cobb-Douglas Type 
(4) V(x) = a+ bx 


Substituting into the integral form for Z 
yields 





dz 
(5) Z= „Ji 


Integrating 


* A similar derivation has appeared in Clemhout and 
Sato and Beckmann but is repeated here for conveni- 
ence. Substituting in the definitions for the wage rate 
and the return to capital in equation (1) yields 


g(x) a a ” (2) -(2 =Z 


which can be rewritten as g(x)/g’(x)—x=W(x). Then 
let (x) =1/(#+0(«)). From Z/E=g(x), we have 


d d Z 1 
gO S g (5) TFE) 


= t(x) = 


which hasa solution Z = [e/é()e 
dlga/gr) e) o 


: LG )- IED ” 


defines a diminishing marginal rate of technical sub- 
stitution which is equivalent to diminishing marginal] 
productivity for linearly homogeneous functions. 








FIGURE 1 


(6) Z = Le (td) in[O+b)e+a] 


which can be written as 
(7) Z = LĪ + b)x + afte 


Rewriting this expression in terms of capital 
and labor yields the intermediate production 
function 


(8) Z= [a + OKI! + aL] u0 


where b must be greater than zero and a can 
be of any sign as long as 


(1+ 8)KL’ > aL 


The elasticity of substitution of this form is 
functionally related to the capital-labor 
ratio when a0. For the case when a>0, 
the elasticity of substitution is greater than 
one, and inversely related to the capital- 
labor ratio. When @<0, the elasticity of 
substitution is less than one, and directly 
related to the capital-labor ratio. However, 
if a is zero, a Cobb-Douglas production func- 
tion results,‘ i.e., if a=0 


4 One definition of the elasticity of substitution is 
#(=)/G) 
= L L 
7 í =) I ( dK 
dL dL 


Substituting equation (1) into the definition we have 
o(x) =¥ (x) /x¥’ (x). See Clemhout. 


a(x) 
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FIGURE 2 


Thus the linear relationship results in an 
intermediate production function which is a 
Cobb-Douglas plus a linear term in labor 
when a0. 


B. Log-Linear Form: CES Type 
The initial relationship 


(9) log U(x) = a + b log x 


results in the intermediate production func- 
tion 


(0) Z= (or) 


where log a=a and b must be equal to or 
greater than 0. 

The slope of the curve which plots the 
relationship between W(x) and x is dependent 
on the value of b. This may be seen in Figure 
2. Note that 1/8 is the value of the elasticity 
of substitution of the Z function. Therefore, 
the log-linear relationship results in a Z 
function which is a CES type. 


C. Two Forms: Squared Independent Vari- 
ables 


The initial relationship may be either 


(11) W(x) = a + Cx? 
or 
(12) U(x) = a+ ba + Cx? 


. Both forms yield the intermediate pro- 
duction function 





KLive a gL Ota e a 
(13) Z= ( ) 
K— hL 
where 
: h #0 
on Ch 8)’ 


h and g are the two roots of the quadratic 
equation which must be positive. Also, the 
larger of the two roots must be less than the 
smallest theoretically permissible capital- 
labor ratio.® 

There are no restrictions on the coefficients 
of the estimated relationship but rather on 
the roots of the resultant quadratic equation. 

The elasticity of substitution of the 
production function resulting from an initial 
squared relationship is inversely related to 
the capital-labor ratio when a and b are 
positive (C must be positive.) In this sense, 
the squared form is compatible with the 
linear form when a is greater than zero. How- 
ever, if a and/or b are negative then the 
behavior of the elasticity of substitution can- 
not be determined until the magnitudes of 
a, b, and C are specified. 


D. Semi-Log Form 
The initia] relationship 


(14) W(x) = a+ Blogx 


results in the intermediate production func- 
tion 


K 1/148 
(15) Z= | arete log + KI! | 


When W(x) =0, log x=—a/B. A zero or 
positive point of intersection on the y-axis 
is expected, and this governs the expected 
hypothesized values in empirical work. 

The elasticity of substitution of this inter- 
mediate production function is directly 
related to the capital-labor ratio so that when 
the capital-labor ratio rises, the elasticity of 
substitution rises. 


5 This restriction is pertinent to empirical analysis. If 
the smallest capital-labor ratio is less than the larger of 
the two roots, the intermediate production function will 
be negative. 
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E. Reciprocal Form 
(16) V(x) = a + b/x 


In order for the relationship to be mono- 
tonically increasing, the b coefficient must be 
negative. 

When W(x)=0, the intersection on the 
x-axis is at —6/a; therefore, a must be 
greater than zero. 

The intermediate production function, Z, 
is rather complex even though it is derived 
from a plausible relationship. 


(17) log Z = 3 log Q — R log S 


where 


The elasticity of substitution is a variable, 
but its behavior cannot be determined until 
the magnitudes of a and b have been specified. 

Technical change parameters were deleted 
in the above derivations; however, their 
inclusion in empirical analysis would allow 
for a test to determine if technical change has 
been neutral or biased. 


II. Specification of the F Transformation 


Once the (K/L) function is specified and 
Z is explicitly solved, it is necessary to 
specify the F transformation. The only re- 
quired condition on this transformation is 
that it be monotonically increasing, which 
indicates that the list of acceptable F trans- 
formations can be extended well beyond the 
list of acceptable ¥(K/L) functions. 


6 The reason for the monotonicity condition placed on 
F is clear from a consideration of the marginal products 
of the homothetic production function (see Zellner and 
Revankar). 


All homothetic transformations result in 
production functions where the returns to 
scale are functionally related to the output 
level (provided that F=1).” However, the 
final forms differ from one another in their 
sensitivity of returns to scale to changes in 
the output level. For example, the quadratic 
form is more sensitive than the linear form, 
but less sensitive than the cubic form. De- 
termining the correct specification of returns 
to scale must necessarily be resolved through 
empirical analysis.® 
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7 The magnitude of returns to scale of the homothetic 
production function is easily computed from returns to 
scale= (8Y/Y)(Z/aZ). 

8 For comparative purposes when estimating the 
homothetic production function, an F transformation 
that yields a homogeneous production function, which 
by definition is homothetic, should also be included. 
That is 


log ¥=C+drlogZ+4+2t 


where F is homogeneous of degree à with respect to Z, 
and A is equal to the returns to scale. This is the form: 
used by Simone Clemhout in her empirical work. 


NOTES 


Editor’s Announcement 


Beginning January 1, 1972, the American Economic 
Review will require a submission fee of $10 to accom- 
pany each manuscript when it is first sent in for publi- 
cation, regardless of size. However, manuscripts should 
not exceed fifty typewritten pages of text. Checks or 
money orders should be made payable to the American 
Economic Association. 

The submission fee was approved by the Executive 
Committee of the AEA at its March 1971 business 
meeting. The fee has two purposes: First, it will help 
defray costs of handling and screening the submitted 
papers. Second, it will encourage authors to submit their 
work in more finished form and hopefully cut down on 
rejections which are based on the unfinished or pre- 
liminary quality of the papers. 


Nominating Committee of The 
American Economic Association 


In accordance with Section IV, paragraph 2, of the 
bylaws of the American Economic Association as 
amended last year, President-elect John Kenneth 
Galbraith has appointed a Nominating Committee for 
1972 consisting of Charles L. Schultze, Chairman, 
Robert Eisner, William J. Fellner, Barbara Bergmann, 
Thaddeus Spratlen, and Robert Lekachman. Attention 
of members is called to the part of the bylaw reading, 
“In addition to appointees chosen by the President- 
elect, the Committee shall include any other member 
of the Association nominated by petition including sig- 
natures and addresses of not less than 2 percent of the 
members of the Association, delivered to the Secretary 
before December 1. No member of the Association may 
validly petition for more than one nominee for the Com- 
mittee. The names of the Committee shall be announced 
to the membership immediately following its appoint- 
ment and the membership invited to suggest nominees 
for the various offices to the Committee.” 


The Southeastern Regional Science Association is 
now the Southern Regional Science Association. Officers 
for 1971-72 are: president, Robert T. Miki; U.S. De- 
partment of Commerce; president-elect, William A. 
Schaffer, Georgia Institute of Technology; secretary- 
treasurer, Donald C. Darnton, Virginia Polytechnic 
Institute and State University. 

The Association’s annual meetings will be held in 
Williamsburg, Virginia, on April 13-14, 1972. Persons 
interested in participating are invited to contact the 
program chairman: Professor William A. Schaffer, 
School of Industrial Management, Georgia Institute of 
Technology, Atlanta, Georgia 30332. 


The twenty-third annual meeting of the New York 
State Economics Association (NYSEA) will be held on 
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April 21-22, 1972 at the State University of New York, 
College at Geneseo, New York. The guest speaker will 
be Kenneth Boulding. 

Officers of NYSEA for 1971-72 are: president, David 
A. Marin, State University of New York at Geneseo; 
vice president, William N. Leonard, Hofstra University; 
secretary-treasurer, William B. Bennett, State Uni- 
versity of New York at Buffalo; editor, Daniel Feinberg, 
New York City Community College. 


The National Center for Health Services Research 
and Development is seeking research grant proposals 
from economists interested in working in the areas of 
health economics. Inquiries should be sent to Chief, 
Economic Analysis Branch, National Center for Health 
Services Research and Development, 5600 Fishers Lane, 
Parklawn Building, Rockville, Maryland 20852. 


A Clearinghouse for Research on Civil Rights 


The Center for National Policy Review is devoted to 
assuring that federal laws and policies in urban areas 
are implemented to protect the interests of minority 
groups and the poor. It is composed of lawyers and social 
scientists engaged in research and legal action on behalf 
of the principal civil rights groups in the country, in- 
cluding the NAACP, the Urban League, and the Na- 
tional Urban Coalition. 

The Center will serve as a clearinghouse for social 
science research which has implications for federal 
policies on equality of opportunity. We solicit brief 
summaries of such research which is either completed or 
in progress, The principal concerns are with housing, 
credit practices, federal site selection, employment, and 
metropolitan school desegregation, as well as other 
areas such as welfare program administration, political 
participation, and revenue sharing. These research re- 
views will appear in a quarterly newsletter. The Center 
for National Policy Review is located at the School of 
Law, Catholic University of America, Washington, 
D.C. 20017, (202) 832-8525. The Director of Research 
is Samuel Gubins. 


The National Science Foundation has funded the 
Laboratory for Political Research at the University of 
Iowa to publish a quarterly newsletter of information 
on the acquisitions of social science data archives in the 
United States. The newsletter will contain brief de- 
scriptions of new data sets recently acquired by ar- 
chives and will also include names and addresses of 
appropriate persons to contact for those interested in 
acquiring specific data sets. 

Individuals and institutions may be placed on the 
Newsletter mailing list by writing to John G. Kolp, 
Managing Editor, Newsletter of Social Science Ar- 
chival Acquisitions, 321A Schaeffer Hall, University of 
Iowa, Iowa City, Iowa 52240. 
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A ‘visiting lecturer program in statistics has been 
organized for the ninth successive year. The program 
is sponsored jointly by the principal statistical organi- 
zations in the United States, the American Statistical 
Association, the Biometric Society, and the Institute of 
Mathematical Studies. The National Science Founda- 
tion provides partial financial support. Leading teach- 
ers and research workers in statistics from universities, 
industry, and government, have agreed to participate 
as lecturers. Lecture topics include subjects in experi- 
mental and theoretical statistics, as well as in such re- 
lated areas as probability theory, information theory, 
and stochastic models in the physical, biological, and 
social sciences. 

The purpose of the program is to provide information 
to students and college faculty about the nature and 
scope of modern statistics, and to provide advice about 
careers, graduate study, and college curricula in statis- 
tics. Inquiries should be addressed to: Visiting Lecturer 
Program in Statistics, Department of Statistics, South- 
ern Methodist University, Dallas, Texas 75222. 


The Joint Committee on Eastern Europe of the Amer- 
ican Council of Learned Societies and the Social Science 
Research Council wishes to announce the following 
programs: 

Grants for post-doctoral research are offered to ma- 
ture scholars for research in the humanities or social 
sciences relating to Albania, -Bulgaria, Czechoslovakia, 
Hungary; Poland, Romania, Yugoslavia, East Germany 
sincé 1945, and post-Byzantine Greece. Small grants are 
awarded for research-related travel, research assis-ance, 
and maintenance for short periods of time, Grants to a 
maximum of $8,500 are also awarded for more extended 
periods. Deadline for receipt of applications: December 
31, 1971. 

Grants in support of conferences are made to meet 
part of the costs of conferences held in the United States 
for the advaricement of research in the East European 
field, exclusive of Russian/Soviet studies. Normally a 
year’s lead time for preparation of papers is considered 
desirable. Applications should be submitted by Febru- 
ary 15, 1972. 

For details of eligibility and information whick must 
be supplied in requesting application forms, request an 
announcement brochure from: Office of Fellowships and 
Grants, American Council of Learned Societies, 345 
East 46 Street, New York, New York 10017. 


Papers are solicited for the fourth Amos Tuck School 
Seminar on Problems of Regulation and Public Utilities, 
sponsored by the American Telephone and Telegraph 
Company, which will be held in late August 1972, at 
Dartmouth College. The seminar consists of seven or 
eight sessions over a four-day period, and it will be 
attended by thirty conferees from academic institutions 
throughout the country. The sessions, each of which will 
focus on a single paper, provide a forum for the presenta- 
tion and discussion of new ideas and innovative work in 


analyzing regulated firms, regulatory processes, and 
problems of public welfare. 

We invite those with an interest in this area to suggest 
names of possible speakers or to apply themselves. The 
aim of the Seminar is to introduce the research both of 
young scholars beginning their careers and of scholars 
who have only recently turned their attention to public 
utility problems. Therefore, suggestions must be limited 
to scholars in these categories. Those chosen to present 
papers will receive up to $1,200 in support of research 
and writing, in addition to travel and living expenses 
during the Seminar. Please send suggestions and/or bio- 
graphical information and samples of work, including a 
finished paper and a proposal to be developed for pre- 
sentation, to the directors of the Seminar before Febru- 
ary 29, 1972. 

This is not a request for conferee applications. Appli- 
cation forms and further information will be mailed to 
institutions in March, 1972. The directors of the Sem- 
inar are: Professors Richard S. Bower and Willard T. 
Carleton, The Amos Tuck School of Business Adminis- 
tration, Dartmouth College, Hanover, New Hampshire 
03755. 


At the annual meeting of the American Association 
for the Advancement of Science, a session will be de- 
voted to Contributions of Social Science Research in 
Education. The session will be held December 29, 1971 
at the Holiday Inn, Penn Center, Philadelphia. The 
following papers will be read: “The Social Sciences and 
Their Contributions to Basic Research in Education,” 
Henry David; “Contributions of Economics to Basic 
Research in Education,” Finis Welch; “Contributions 
of Political Science to Basic Research in Education,” 
Robert Lane; “Contributions of Anthropology to Basic 
Research in Education,” John Singleton; and “Support 
for Social Science Research,” Howard Hjelm. 


Retirements 


E. Kingman Eberhart, department of economics, 
College of Wooster. 


Visiting Foreign Scholars 


Michael Kidron, Oxford University: visiting pro- 
fessor of economics, University of California, Davis, 
Jan.—July 1972. 

David H. Metcalf, London School of Economics: 
visiting associate professor, department of economics, 
Washington University, fall 1971. 

Don Patinkin, Hebrew University: visiting scholar in 
banking and finance, University of Georgia, fall quarter 
1971. 


Promotions 


William M. Baird: professor, department of eco- 
nomics, College of Wooster. 

Theodore C. Bergstrom: associate professor, depart- 
ment of economics, Washington University, fall 1971. 
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Dale A. Berry: professor, department of economics, 
Drake University. 

Charles W. Bischoff: associate professor of economics, 
Yale University. 

Donald J. Brown: assistant professor of economics, 
Yale University. 

Andrzej Brzeski: professor of economics, University 
of California, Davis. 

Les O. Carson: associate professor, departments of 
economics and business administration, Augustana 
College, Sept. 1971. 

David H. Ciscel: assistant professor, department of 
economics, Drake University. 

Dean S. Dutton: associate professor, department of 
economics, Brigham Young University, 

Paul H. Eggers: professor, departments of business 
administration and economics, Augustana College, 
Sept. 1971. 

David Eiteman: professor, Graduate School of Man- 
agement, University of California, Los Angeles, July 1, 
1971. 

Arthur Geoffrion: professor, Graduate School of 
Management, University of California, Los Angeles, 
July 1, 1971. 

Peter J. George: associate professor of economics, 
McMaster University. 

Richard Goodman: associate professor, Graduate 
School of Management, University of California, Los 
Angeles, July 1, 1971. 

William D. Gunther: associate professor of economics, 
University of Alabama. 

Harold Kassarjian: professor, Graduate School of 
Management, University of California, Los Angeles, 
July 1, 1971. 

Donald W. Katzner: professor, economics depart- 
ment, University of Waterloo. 

Arthur J. Kirsch: associate professor of economics, 
California State College at Los Angeles. 

Charles G. Leathers: associate professor of eco- 
nomics, University of Alabama. 

Steven An-Yhi Lin: associate professor of economics, 
Southern Illinois University at Edwardsville. 

Steven Lippman: associate professor, Graduate 
School of Management, University of California, Los 
Angeles, July 1, 1971. 

N.. Harvey Lithwick: professor, Carleton University, 
July 1, 1971, 

William McKelvey: associate professor, Graduate 
School of Management, University of California, Los 
Angeles, July 1, 1971. 

Vahid F. Nowshirvani: associate professor of eco- 
nomics, Yale University. 

Efthimios Pournarakis: associate professor of eco- 
nomics, University of Akron. 

Georg Rich: associate professor, Carleton University, 
July 1, 1971. 

Ulaganathan Sankar: associate professor, department 
of economics, University of Wisconsin, Milwaukee. 

Byron G. Spencer: associate professor of economics, 
McMaster University. 

Elias H. Tuma: professor of economics, University of 
California, Davis. 


Leon L. Wegge: professor of economics, University 
of California, Davis. 


Administrative Appointments 


Faraj Abdulahad: chairman, department of eco- 
nomics, Manhattan College, July 1, 1971. 

Murray Altmann: assistant secretary, Office of the 
Secretary, Board of Governors of the Federal Reserve 
System, July 1971. 

Roy Bahl, International Monetary Fund: associate 
professor of economics; associate director, Metropolitan 
Studies Program, Syracuse University. 

Kenneth L. Bauge: chairman, departments of busi- 
ness administration and economics, Augustana College, 
Sept. 1971. 

Leland Burns: associate dean, School of Architecture 
and Urban Planning, University of California, Los 
Angeles, 

Donald D. Christenson, University of Illinois: dean, 
College of Business Administration, Wichita State Uni- 
versity. 

Dan L. Costley, Michigan State University: dean, 
College of Business Administration, Wichita State 
University. 

Vincent Davis, U.S. Naval War College: director of 
Patterson School of Diplomacy, University of Ken- 
tucky, August 1971. 

William F. Ford, Transylvania University: director 
of research and forward planning, The American 
Bankers Association, Aug. 1, 1971. 

Richard Hellman, U.S. Small Business Administra- 
tion: professor of economics; director, Research Center 
in Business and Economics, University of Rhode Island. 

Joseph J. Horton, Jr.: professor; chairman, depart- 
ment of economics, Slippery Rock State College, July 
1971. 

Robert S. Johnson, National Association of Mutual 
Savings Banks: dean, School of Business and Economics, 
California State College at Hayward, Sept. 1, 1971. 

Charles H. C. Kao: chairman, department of eco- 
nomics, Wisconsin State University-River Falls, June 
1971. 

Irving Leveson: assistant administrator for Health 
Systems Planning, New York Health Services Adminis- 
tration. 

John Lindauer: professor; chairman, department of 
economics, Claremont Men’s College. 

John W. McConnell: acting chairman, department 
of economics, Ithaca College, Sept. 1971. 

James W. McKie, Vanderbilt University: dean, Col- 
lege of Social and Behavioral Sciences, University of 
Texas, Austin, Sept. 1, 1971. 

Dimitri Mavros, Baruch College, City University of 
New York: executive vice president and director of 
research, Planning and Research Consultants, Ltd, 
Athens, Greece. 

Herbert E. Newman: director of graduate studies, 
Hood College, Sept. 1971. 

Martin M. Perline, Ohio State University: dean, 
College of Business Administration, Wichita State 
University. 


NOTES 987 


e a 

Orme W. Phelps: dean of faculty, Claremont Men’s 
College. 

James E. Price: chairman, economics department, 
Syracuse University. 

John Rafferty: acting chief, Economic Analysis 
Branch, National Center for Health Services Research, 
Maryland. 

James W. Robinson, Virginia Polytechnic Institute 
and State University: head; professor; department of 
economics, University of Akron. 

W. James Truitt: professor; chairman, department of 
economics and finance, Baylor University, Sept. 1971. 

Leonard A. White: head, department of economics, 
College of Business Administration, University of 
Arkansas, July 1, 1971. 


New Appointments 


George T. Abed, University of California, Berxeley: 
assistant professor of economics, California State Col- 
lege at Hayward, fall 1971. 

Keith A. L. Acheson: associate professor of economics, 
Carleton University, July 1, 1971. 

Sidney Afriat, University of North Carolina: visiting 
professor, economics department, University of Water- 
loo, 1971-72. 

Terry D. Aranoff: lecturer, department of economics, 
Rutgers—The State University, July 1, 1971. 

Rachel Balbach: visiting assistant professor, depart- 
ment of economics, Washington University, 1971-72. 

Wolde Bekele: economist foreign research division, 
Federal Reserve Bank of New York. 

Richard A. Brecher, Harvard University: assistant 
professor of economics, Yale University. 

Alan A. Brown, University of Southern California, 
Los Angeles: professor of economics, University of 
Windsor. 

Robert E. Bruneau: instructor, department of mineral 
economics, Pennsylvania State University, Sept. 1971. 

Merrill K. Bunker: department of economics, Brig- 
ham Young University. 

David Butterfield, University of California: assistant 
professor of economics, McMaster University. 

Alexander E. Cassuto, University of California, Los 
Angeles: assistant professor of economics, California 
State College at Hayward, fall 1971. 

Samuel B. Chase, Jr., University of Montana: asso- 
ciate director, division of research and statistics, Board 
of Governors of the Federal Reserve System. 

Chu-yuan Cheng: associate professor of economics, 
Ball State University, Sept. 1971. 

Terrence M. Clauretie, Washington State University: 
assistant professor of economics, Marshall University. 

Thomas Cody: economist, domestic research divi- 
sion, Federal Reserve Bank of New York. 

Paul H. Cootner, Massachusetts Institute of Tech- 
nology: professor of finance, Stanford Graduate School 
of Business. 

Larry L. Cummings, University of Wisconsin: visit- 
ing professor, faculty of commerce and business ad- 
ministration, University of British Columbia, fall 1971. 


George G. Daly: associate professor, department of 
economics, University of Houston. 

Joseph S. DeSalvo, The Rand Corporation: associate 
professor of economics, University of Wisconsin, Mil- 
waukee. 

John R. Dominguez: assistant professor, Graduate 
School of Management, University of California, Los 
Angeles, July 1, 1971. 

Arthur W. Donner: assistant professor of economics, 
McMaster University, 1971-72. 

Arthur C. Eckerman: professor of industrial rela- 
tions, department of business and economics, West 
Chester State College, Sept. 1971. 

Bruce C. Fauman, Stanford University: visiting 
assistant professor, faculty of commerce and business 
administration, University of British Columbia, fall 
1971. 

Gerald A. Feltham, Stanford University: associate 
professor, faculty of commerce and business adminis- 
tration, University of British Columbia, fall 1971. 

Kenneth C. Fraundorf: assistant professor of eco- 
nomics, University of Akron. 

Melvin C. Fredlund, Wayne State University: assis- 
tant professor of economics, California State College at 
Hayward, fall 1971. 

Herb Genfan: assistant professor of business ad- 
ministration, division of business administration, Ithaca 
College, Sept. 1971. 

Lowell M. Glenn, National Manpower Policy Task 
Force: department of economics, Brigham Young Uni- 
versity. 

Steven D. Gold: acting instructor of economics, 
Drake University, Sept. 1971. 

Eileen Gramm, University of Wisconsin: assistant 
professor, department of economics, University of 
Waterloo, 1971-72. 

Harvey Gramm, University of Wisconsin: assistant 
professor, economics department, University of Water- 
loo, 1971-72. 

Richard W. Grayston, University of Chicago: visit- 
ing assistant professor, faculty of commerce and busi- 
ness administration, University of British Columbia, 
fall 1971. 

Arthur L. Grey, University of Washington: visiting 
professor of economics, Claremont Men’s College. 

Arthur Guthrie: assistant professor of accounting, 
department of economics, Carleton University, July 1, 
1971. 

Donald L. Hooks, Texas A&M University: assistant 
professor, department of economics, University of 
Alabama. 

George Horwich, Purdue University: visiting pro- 
fessor of economics, University of California, San Diego, 
1971-72. 

Lewis Kochin: economist, research and statistics 
function, Federal Reserve Bank of New York. 

George A. Kraft: instructor of economics, Drake 
University, Sept. 1971. 

Peter A. Lawrence: visiting assistant professor, 
faculty of commerce and business administration, Uni- 
versity of British Columbia, fall 1971. 
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Jae W. Lee: assistant professor of economics, Baruch 
College, City University of New York, 1971-72. 

Maurice D. Levi, University of Chicago: postdoc- 
toral fellow, faculty of commerce and business adminis- 
tration, University of British Columbia, Jan. 1972. 

James T. Little: assistant professor of economics, 
Washington University, fall 1971. 

Wesley H. Long, Pennsylvania State University: 
economist, U.S. Department of Commerce, Economic 
Development Administration. 

James L. McCabe, Agency for International Develop- 
ment: assistant professor of economics, Yale University. 

Thomas R. McKinnon: assistant professor of eco- 
nomics, College of Business Administration, University 
of Arkansas, Aug. 1971. 

John C. McManus: assistant professor of economics, 
Carleton University, July 1, 1971. 

Robert S. Main, University of California, Los 
Angeles: assistant professor of economics, California 
State College at Hayward, fall 1971. 

Manoranjan’ Majumdar: visiting assistant professor, 
department of economics, University of New Mexico. 

John D. Milliken, University of Kentucky: depart- 
ment of economics, College of Wooster. 

William G. Moss, University of California, Berkeley: 
acting assistant professor, University of California, 
Davis, 1971-72. 

Robert Mundell, University of Chicago: visiting 
professor, economics department, University of Water- 
loo, fall 1971. 

James A. Ohlson, University of California, Berkeley: 
postdoctoral fellow, faculty of commerce and business 
administration, University of British Columbia, fall 
1971. 

Bruce M. Owen: senior economist, office of 'Tele- 
communications Policy, Executive Office of the Presi- 
dent. 

Robert P. Parks: assistant professor of economics, 
and economic research, Social Science Institute, Wash- 
ington University, fall 1971. 

Anthony Raia: associate professor, Graduate School 
of Management, University of California, Los Angeles, 
July 1, 1971. 

James P. Rakowski, Columbia University: post- 
doctoral fellow, faculty of commerce and business ad- 
ministration, University of British Columbia, fall 1971. 

Andrew L. Robb, University of Essex: assistant pro- 
fessor of economics, McMaster University. 

Refugio I. Rochin, Ford Foundation Pakistan pro- 
gram: acting assistant professor, University of Cali- 
fornia, 1971-72. 

Walter Rountree, Virginia State College: assistant 
professor of economics, Wittenberg University, fall 1971. 

Karl M. Ruppenthal, Stanford University: faculty of 
commerce and business administration, University of 
British Columbia, Jan. 1971. 

George Rybakoff: associate professor of business ad- 
ministration, division of business administration, Ithaca 
College, Sept. 1971. 

Jerry St. Dennis, University of California, Los 
Angeles: instructor of economics, Claremont Men's 
College. 


William M. Scarth, University of Toronto: assistant 
professor of economics, McMaster University. 

Jeffrey B. Sidney: assistant professor, faculty of 
commerce and business administration, University of 
British Columbia, fall 1971. 

Carl M. Smith: assistant professor of accounting, de- 
partment of business and economics, West Chester 
State College, Sept. 1971. 

Wallace F. Smith, University of California, Berkeley: 
professor, faculty of commerce and business adminis- 
tration, University of British Columbia, Jan. 1972. 

Loren Solnick, Cornell University: assistant pro- 
fessor, department of economics, Claremont Men’s 
College. 

John C. Soper, Central Michigan University: visiting 
assistant professor, department of economics, Uni- 
versity of Missouri-Columbia. 

Thaddeus Spratlen: associate professor, Graduate 
School of Management, University of California, Los 
Angeles, July 1, 1971. 

Mark Thompson, International Labour Office, Ge- 
neva: assistant professor, faculty of commerce and 
business administration, University of British Colum- 
bia, fall 1971. 

James W. C. Tomlinson: visiting associate professor, 
faculty of commerce and business administration, Uni- 
versity of British Columbia, fall 1971. 

James T. Turner: instructor in economics, University 
of Akron. 

Carl Van Duyne: instructor, economics department, 
U.S. Naval Academy, summer 1970. 

Walter J. Wadycki, Miami University (Ohio): visit- 
ing lecturer in quantitative methods, University of 
Dlinois at Chicago Circle, 1971-72. 

James E. Walter, University of Pennsylvania: visit- 
ing professor in finance, faculty of commerce and busi- 
ness administration, University of British Columbia, 
fall 1971. 

Robert Warne, University of Western Ontario: assis- 
tant professor of economics, McMaster University. 

Peter D. Watts: assistant professor, faculty of com- 
merce and business administration, University of 
British Columbia, fall 1971. 

Frederick S. Weaver, University of California, Santa 
Cruz: associate professor of economics, School of Social 
Science, Hampshire College, fall 1971. 

Alma B. Weber: instructor of economics, University 
of Alabama. 

Sidney Weintraub, University of Pennsylvania: con- 
sultant to economics department, University of Water- 
loo, 1971~72. 

Doyle L. Weiss, Purdue University: visiting pro- 
fessor, faculty of commerce and business administra- 
tion, University of British Columbia, fall 1971. 

Robert W. White, Massachusetts Institute of Tech- 
nology: assistant professor, faculty of commerce and 
business administration, University of British Colum- 
bia, Jan. 1972. 


Leaves jor Special Appointments 


Irving Brecher, McGill University: senior fellow, 
East-West Center, University of Hawaii, Sept. 1971- 
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Mar’ 1972; visiting fellow, Research School of Pacific 
Studies, Australian National University, Apr.—Sept. 
1972, 

Andrew C. Gross, Cleveland State University: visit- 
ing international research and exchange board scholar, 
Hungarian Institute for Market Research, Budapest, 
1971-72. 

Marshall M. Hall, Washington University: Makerere 
University, Kampala, Uganda, 1971-72. 

John W. Hannaford, Ball State University: financial 
economist, U.S. Treasury Department. 

Jerry R. Ladman, Arizona State University: pro- 
gram assistant in program management, Ford Founda- 
tion, Mexico City, 1971-72. 

Robert Lindsay, Graduate School of Business Ad- 
ministration, New York University: executive di- 
recior, State of New York Council of Economic Ad- 
visers. 

David E. Lindsey, Ohio State University: visiting 
assistant professor, Macalester College. 

David R. Miller, Syracuse University: economic policy 
fellow, Brookings Institution, 1971-72. 

Jerry Miner, Syracuse University: research fellow, 
Higher Education Research Unit, London School of 
Economics and Political Science, 1971-72. 

Raul Moncarz, Louisiana State University: visiting 
prcfessor, Universidad CentroAmericana, El Salvador. 

Richard D. Porter, Ohio State University: Board of 
Governors of Federal Reserve System, Washington. 

Vinod Prakash, University of Rhode Island: econ- 
omist, economics department, International Bank for 
Reconstruction and Development. 

Tsung-Yuen Shen, University of California, Davis: 
University Development Program, Makerere Uni- 
versity, Kampala, Uganda, 1971-72. 

Allen Sinai, University of Illinois at Chicago Circle: 


senior economist, Data Resources, Inc., Lexington, 
Mass. 1971-72. 

Robert E. Smith, University of Oregon: chief, Re- 
strictive Business Practices Section, Manufacturers 
Division, UNCTAD, United Nations, Geneva. 

Nat Weinberg, United Auto Workers: regent’s pro- 
fessor, department of economics, University of Cali- 
fornia, Davis, Jan.—Apr. 1972. 


Resignations 


Gary Erickson, University of Akron. 

Ulrich F. W. Ernst, Ohio State University: Abt As- 
sociation, Inc., Cambridge, Mass., Sept. 1971. 

Jo F. Freeman, Texas A & I University at Laredo, 
June 1971. 

Hamid Habibagahi, University of Waterloo. 

George Keyt, Federal Reserve Bank of New York: 
General Motors Corporation. 

Richard L. Kozelka, interim president of United 
Theological Seminary of the Twin Cities, Sept. 1971. 

Shumpei Kumon, Carleton University. 

Anton $. Nissen, Federal Reserve Bank of New 
York: Board of Governors of the Federal Reserve 
System. ` 

Kyprianos Prodromidis, Carleton University. 

P. Foster Roden, Baylor University: Louisiana State 
University in New Orleans, Sept. 1971. 

Sherman Shapiro, University of Illinois in Chicago: 
Federal Home Loan Bank, Chicago. 

M. Richard Sussman, University of Georgia, Aug. 
1971. 

Burke O. Trafton, Pennsylvania State University, 
Sept. 20, 1971. 

G. Richard Wynn, College of Wooster. 


SIXTY-EIGHTH LIST OF DOCTORAL DISSERTATIONS IN POLITICAL ` 
ECONOMY IN AMERICAN UNIVERSITIES AND COLLEGES 


The present list specifies doctoral degrees conferred during the academic year terminating June 1971. Abstracts 


of many of the dissertations are supplied. 


General Economics; including Economic 
Theory, History of Thought, Method- 
ology, Economic History, and 
Economic Systems 


MOHAMMAD A. AKHTAR, Ph.D. South Carolina 1971. 

English classical macro-economic models. 

The dissertation contains extensive discussions of 
some of the recent mathematizations of Ricardian 
economics and a new long-run model of Ricardian- 
classical macroeconomics. The latter is different from 
other Ricardian models in two respects. First, the new 
model substantiates the nonpessimistic interpretation 
of classical economics by incorporating fixed capital and 
discrete time to analyze the effects of technical progress. 
Second, the model includes a comprehensive treatment 
of classical monetary and aggregate demand theories. 


Ausar Att, Ph.D. Southern California 1970. The 
political economy of the Islamic State: A comparative 
study. 

The Islamic economic theory has certain funda- 
mental postulates which it cannot violate. These 
postulates are the Quranic injunctions with regard to 
social justice. The most significant of these are (1) 
the categorical abolition of interest, (2) priority of 
community interest over the individual’s, and (3) re- 
sponsibility of the state to provide social and economic 
security to all members of the society. Islam envisions 
a welfare state which would be somewhere in the 
middle between capitalism and socialism. 


Anastasios ANASTASOPOULOS, Ph.D. Rochester 1971. 

A study on the theory of uncertainty. 

Part I: The optimum mix of financial assets. Topics: 
Portfolio choice, prices of assets in equilibrium, the 
price of risk. Part II: The loan market with risk of de- 
fault. Topics: The demand and supply of loans under 
conditions of risk of default, existence and stability of 
equilibrium. Part III: Consumer behavior over time 
under price uncertainity. Topics: The utility of income 
streams, optimum consumption policy, the effect of a 
change in price expectations on optimizing decisions. 


Hucu T. Artuur, Ph.D. South Carolina 1971. A 
model of capital employment. 

This dissertation is a static, aggregate, abstract 
model of the markets for the employment of the factors 
of production. The two markets are those for the given 
stocks of human capital and physical capital. These two 
classes of capital goods are treated as heterogeneous 
variables in the aggregate production function. Thus, 
employment is treated completely within the frame- 
work of capital theory. The uniqueness of the model 
stems from the hetergeneous human capital variable. 
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TruMaNn BEewLey, Ph.D. California (Berkeley) 1970. 
Equilibrium theory with an infinite dimensional com- 
modity space. 


Mitton N. Buecuner, Ph.D. Virginia 1971. A critical 
exposition of Frank H. Knight’s conception of 
capital and the production process, 

Knight’s unusual view of the production process de- 
pends completely on his conception of capital as a 
supernatural value substance. Given this conception of 
capital, one can then proceed to make intelligible his 
propositions that “production and consumption are 
simultaneous” and “capital is permanent.” Since this 
concept is a pure mystical invention for which there is 
not a single shred of evidence, it is entirely invalid, and 
Knight’s whole structure of analysis collapses. 


Henry S. Burness, Ph.D. Kansas 1970, Impatience: 
programs with finite and infinite horizons. 

The thesis is an attempt to delineate the relationship 
between separability and existence of functions defined 
over infinite dimensional horizons and the presence of 
impatience in the sense of Koopmans (Econometrica, 
1960). Also some theorems on finite dimensional spaces 
are presented, and the effect of goods that adversely 
affect the lifespan of individuals is investigated, much 
after the method of Yaari (Review of Economic Studies, 
1965). 


MicuaEL J. Cuossupovsxy, Ph.D. North Carolina 
1971. Social welfare function to the planning of 
economic and social policy. 


Josera R. Cowart, Ph.D. Duke 1971. The economic 
doctrines of Amasa Walker. 


Garry M. Crane, Ph.D. George Washington 1971. 
Economic effects of an improved measurement: a 
micro-economic approach to a technological change. 
Three issues related to improved measurement are 

studied. First, Lancaster’s recent work is developed to 
show a theoretical method of analyzing the economic 
effects of an improved measurement. Second, a case 
study of an improved measurement used in man- 
ufacturing stainless steel is shown to have provided 
annual savings of several millions of dollars. Finally, it 
is shown that the private market is, generally, the pre- 
ferred supplier of measurements notwithstanding their 
many public-goods characteristics. 


THIERRY DE MONTBRIAL, Ph.D. California (Berkeley) 
1971. Intertemporal general equilibrium and interest 
rate theory. 


DOCTORAL DISSERTATIONS 991 


ALLAN C. Dr Serva, Ph.D. California (Santa Barbara) 
1970, A general theory of the economics of time. 
This study addresses the consumer’s problem cf con: 

currently allocating money and time on common 
competing uses. Utility is assumed a function of com- 
modities and amounts of time, and time and money re- 
source constraints are distinct. Most importantly, the 
physical relationship between the quantity demanded of 
commodities and the amount of time allocated tc them 
is made explicit as an additional set of constraints. This 
generates equilibrium values of saving time from each 
consumption activity. 


GERALD J. Esxin, Ph.D. Minnesota 1971. Prediction of 
demand under a change in consumption technology. 
A utility maximization model of the Lancaster latent 

structure type is specified in order to investigate prob- 
lems related to prediction under a form of structural 
change. The demand relations for a quadrative repre- 
sentation of utility are derived. Integrability condi- 
tions on the demand relation for the existence and 
uniqueness of a utility indicator are established. Con- 
ditions for the existence and uniqueness of the latent 
structure are also determined. 


Mary L. Eysenpacu, Ph.D. Stanford 1970. American 
manufactured exports, 1879-1914: a study of growth 
and comparative advantage. 


Ropert T. FALCONER, Ph.D. Texas A&M 1971. Capital 
intensity and the real wage: a critical evaluation of 
Hayek’s Ricardo Effect. 

The scope of this dissertation is an expositicn and 
criticism of the theoretical aspects of the Ricardo 
Effect as developed by Frederich von Hayek. First, 
the general background necessary for understanding the 
development of the Ricardo Effect is presented. The 
second part examines Hayek’s contention that Ricardo 
developed the Ricardo Effect. The third part presents 
Hayek’s various interpretations of the Ricardo Effect. 
The final section reviews the theoretical and empirical 
criticisms of the Ricardo Effect. 


Wr11amM B. Ginsperc, Ph.D. Harvard 1971. Non- 
convexities in production. 

Traditional neoclassical assumptions of convexity are 
weakened in an attempt to extend the partial equi- 
librium analysis of the profit-maximizing competitive 
firm to special cases of indivisibilities and increasing re- 
turns to scale. A special class of ‘“convex-concave” 
functions is defined and their properties examined. 
These are used in a study of activity analysis. The 
optimal allocation of activities is a theoretically dif- 
ficult problem and does not lend itself to a general 
solution. 


JEAN-MICHEL GRANDMONT, Ph.D. California (Berkeley) 
1971. On the temporary competitive equilibrium. 


James M. Grrerin, Ph.D. Pennsylvania 1971. Eco- 
nomic capacity in the joint product case: the U.S. 
petroleum refining industry. 


Capacity is defined as the minimum of the industry’s 
short-run average cost function. A process analysis ap- 
proach is used to derive capacity, which is measured 
along a fixed product mix. The variable product mix 
case is also examined along with the effects of relative 
product price changes on capacity. Finally, the eco- 
nomic capacity measure is compared to the Wharton 
capacity measure for petroleum refining and to the 
industry’s standard engineering measure. 


Bowman N. Hatz II, Ph.D. Duke 1971. A history and 
critique of American individualist anarchists’ eco- 
nomic theories. 


Joun M. HARRINGTON, JR., Ph.D. Georgetown 1971. 
General equlibrium and regional allocation of money 
resources: a methodology for implementing general 
equilibrium analysis. 

Scarfs algorithm for the computation of equilibrium 
prices.is extended to admit primitive sets from any ap- 
propriately bounded subset of any hyperplane parallel 
to the unit simplex. This algorithm is then used to de- 
termine the optimum allocation of money resources to a 
region so that the region will be in equilibrium with the 
economy in which it is embedded. Public goods are in- 
troduced into the general equilibrium framework and 
some hypothetical numerical examples are presented. 

a 

WALTER P. HELLER, Ph.D. Stanford 1970. Disequi- 
librium dynamics of competitive growth paths. 
Disequilibrium behavior in an infinite-horizon Ram- 

sey model is examined. Firms profit-maximize and 
households maximize utility. Analogous to the standard 
tatonnement analysis, consumption goods prices rise if 
there is excess demand, or interest rates rise if there is 
excess demand for capital. Under some boundedness 
assumptions, it is shown that the long-run equilibrium 
path is stable. Thus, there is a disequilibrium process 
which beats the saddle-point problem. 


Donatp L. Hooxs, Ph.D. Texas A&M 1971. The Wick- 
sell Effect and its implication for modern capital 
theory. 

The current controversy regarding the generality and 
even the viability of the neoclassical theory of distribu- 
tion and capital often makes reference to ‘“Wicksell 
Effects.” One aspect of the current controversy, capital 
revaluation, may be explained in terms of price or 
financial Wicksell Effects. A second criticism of neo- 
classical theory involves the reswitching of techniques, 
and it may be explained in terms of real Wicksell Ef- 
fects. The various effects merely explain the workings of 
a neoclassical model with no a priori reason for des- 
ignating them as “perverse.” 


Joe R. Hutett, Ph.D. Iowa State 1970. A theory of 
jointness and infeasibility of exclusion. 

This study investigates the theoretical relation be- 
tween public goods and externalities. The allocative 
significance of jointness is examined for goods charac- 
terized by infeasibility of exclusion. Also analyzed are 
various suggested approaches to the optimal provision 
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of goods characterized both by Marshallian joint supply 
and by jointness. 


YUTAKA Imar, Ph.D. Rice 1971. An integration of neo- 
classical theory of optimal capital accumulation and 
corporate financial theories. 

In the thesis the neoclassical theory of optimal 
capital accumulation and the theories of corporate 
finance are integrated into a theory of a publicly owned 
firm operating under certainity. A formal correspon- 
dence between the Modigliani-Miller cost of capital 
theorems and Jorgenson’s investment theory is es- 
tablished. Also, the relationship between the two long- 
standing controversies in corporate finance, i.e., whether 
leverage influences the cost of capital, and. whether 
dividend policy affects a share price, are clarified. 


Bernard Key, Ph.D. California (Berkeley) 1971. The 
role of foreign contributions in Japanese capital for- 
mation, 1868-1936, with special reference to the 
period 1904-14. 


GEORGE LERMER, Ph.D. McGill 1971. Dynamic anal- 
ysis of the Walrasian tatonnement. 

This dissertation makes the following behavioral as- 
sumptions: firms face real adjustment costs that are 
a monotone increasing function of the speed at which 
they adjust; consumers attach a disutility to adjust- 
ment that is a monotone increasing function of the 
speed of adjustment of their consumption basket. These 
assumptions permit the problem of the speed of ad- 
justment of both economic units and economic systems 
to an exogenous change to be investigated by means of 
an optimizing model. 


Louis J. Macem, Ph.D. Northwestern 1970. De- 
livery lags and the theory of investment. 


Stuart MESTELMAN, Ph.D. Purdue 1970. An investi- 
gation of long-run static equilibrium properties in 
situations affording external diseconomies. 

First, the effect of the assignment of liability on re- 
source allocation is examined in a long-run partial 
equilibrium setting. Next, a general equilibrium situ- 
ation is developed to ascertain whether or not sub- 
sidies and taxes could result in an economy’s achieving 
a given point on its production possibilities frontier in 
the long-run. Finally, a general equilibrium welfare 
framework is introduced for the purpose of examining 
the use of any tax receipts that a governmental regula- 
tory agency may accumulate if a tax scheme is chosen 
as a corrective device. 


Joun W. MircHett, Ph.D. Oregon 1970. New South 
Wales 1800-1900: a case study in the Staple theory. 


LAURENCE S. Moss, Ph.D. Columbia 1971. Mounti- 
fort Longfield’s contribution to economic theory and 
its place in the development of British economic 
thought. 

Longfield’s theory of distribution may properly be 
termed “non-Ricardian” because it is based on an 


a 
original theory of profit that explicitly denies that the 
application of capital to land plays any special role in 
regulating the return on invested capital throughout 
the economy. Of Ricardo’s many critics, Longfield ap- 
pears to have been the only one to have developed an 
alternative theoretical system which had some influence 
on English, Irish, and Australian economic thought. 


Daner H. Newton, Ph.D. Virginia 1970. Income 
redistribution as investment and insurance. 


Hirosur Oxta, Ph.D. Texas A&M 1971. Aspects of 
spatial pricing. 

This dissertation endeavors to investigate the im- 
pacts of economic space and spatial competition on the 
pricing practice and outputs of the firm. Our analysis 
yields conclusions significantly different from those of 
classical spaceless economics. In particular, this dis- 
sertation sets forth several propositions, namely, (1) 
spatial monopolists necessarily tend to practice dis- 
criminatory pricing, (2) spatial competitors will often 
discriminate in price over the space, and (3) spatial 
discrimination necessarily yields more outputs than 
nondiscriminatory pricing. 


Awan L. OtmsTEAD, Ph.D. Wisconsin 1970. New York 
City mutual savings banks in the antebellum years: 
1819-61. 

This dissertation examines whether the behavior of 
early New York mutual savings banks was consistent 
with the stated philanthropic goals of their trustees. 
Some of the topics studied are changes in administra- 
tive framework, the growth of competition among 
mutuals, the socioeconomic status of depositors, the 
impact of legal constraints on mutual behavior, the 
role of mutuals in financing antebellum development, 
and the determinants of mutual investment policy. 


ErvoL O. OLSEN, JR., Ph.D. Texas A&M 1970. Utility 
maximization and the theory of the firm. 

The behavior of a utility-maximizing individual who 
owns and manages his own firm is the center of analysis. 
Since his income is determined by the behavior of his 
firm, his labor-leisure choice determines the income he 
will have available for purchasing commodities, which, 
like leisure, yield positive utility. It is shown that in 
long-run competitive equilibrium the owner manager 
must maximize the profit of his firm in order to maximize 
his utility. 


MICHAEL J. Panik, Ph.D. Boston College 1970. Speci- 
fication problems in the derivation of CES production 
functions. 


Rosert P. Parks, Ph.D. Purdue 1971. Rationalization, 
extension, and social choice paths. 


MICHAEL A. PERELMAN, Ph.D. California (Berkeley) 

1971. Investment theory in light of expectations. 

A firm’s decision to invest is made by comparing the 
expected return from its existing capital with that of 
alternative pieces of capital, but the expected return 
from any potential unit of capital depends in part upon 
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* whemit is replaced and that replacement in turn de- 
pends on future replacement decisions, etc. Thus a 
determination of the optimal decision can only be made 
in light of all future investment decisions. Mathematical 
models of this effect are made, and it is shown how the 
effect of the future can be collapsed into a measure of 
Keynesian animal spirits. The model is further modified 
to apply it to tractor investment. 


Grorrrey C., Pamporrs, Ph.D. Cornell 1971. Vote 
trading in a competitive market. 


Micuart S. Proctor, Ph.D. Texas A&M 1970. In- 
vestment theory for the firm: deterministic and 
stochastic models. 


Wuu1aMm F. Rentz, Ph.D. Rochester 1971. Optimal 
consumption and portfolio policies. 

This essay uses a discrete time-infinite horizon 
dynamic programming model of a representative indi- 
vidual who derives utility from consumption and a 
bequest. The individual’s resources consist of an initial 
level of wealth and a salary income stream, and his in- 
vestment opportunities consist of a risk-free asset and a 
finite number of risky assets including term insurance. 
Optimal consumption and portfolio policies are found 
for the Pratt-Arrow constant relative risk-averse func- 
tions. 


Jaxes D. Rovoers, Ph.D. Virginia 1970. Utility 
interdependence and income redistribution. 


Trotny P. Rots, Ph.D. Texas A&M 1970. A synthesis 
and critique of the search theory literature with 
special reference to its application to the detection of 
alternative production techniques. 

On the assumption that a product may be produced 
with the use of any one of a number of alternative pro- 
duction “techniques,” a multi-equation production 
function is posited. Each subjunction or technique is 
associated with a unique form of the capital input. Be- 
cause the number of techniques may be very large a 
search problem exists. The optimal distribution of 
search effort is derived both for the case of an industry 
entrant confronted with an array of contemporaneously 
available techniques, and the case in which techniques 
became available sequentially over time. 


ABEAHAM J. Simon, Ph.D. Pennsylvania 1971. The 
income function—the consumption function existence 
and interdependence at the micro level, investigations 
into specification difficulties in a market and non- 
market setting. 

The current study is directed toward the position that 
asscciated with any consumption function, at the level 
of the individual household, is an actual or potential 
income function. The usual formulation of the income- 
consumption relation at the micro level for purposes of 
empirical research is that consumption is a function of 
income. We examine the case for the possible and signif- 
icant existence of the converse relation that income is a 
function of consumption at the micro level. 


‘Joun C. Soper, Ph.D. Massachusetts 1970. The long 


swing in historical perspective: an interpretive study. 


Martin C. Specuter, Ph.D. Harvard 1971. The eco- 
nomics of product quality in Soviet industry. 
Familiar irrationalities of planning and incentives 

under bureaucratic socialism do not account for de- 
monstrable improvements of many Soviet goods. While 
reforming prices and contract law, Soviets have devel- 
oped substitutes for market devices—standards, certi- 
fication, buyer-seller ties, intra-plant organization. The 
pattern of quality success demonstrates the historical 
and institutional problems. Past priorities have weak- 
ened the capabilities of the Soviet enterprise to turn out 
an optimal quality. Inflation and distrust still hinder 
both market and substitute mechanisms. 


Dario Tosi, Ph.D. Warsaw 1971. External economics 
in production—an essay on foundations. 


Karen I. Vaucun, Ph.D. Duke 1971. An examination 
of the economic theories of John Locke. 


GOTTFRIED E. VOELKER, Ph.D. Nebraska 1970. The 
impact of railroads on the German economy in the 
late nineteenth century. , 

After a review of the early railroad history in Ger- 
many, the railroads’ impact on the economy is devel- 
oped in two steps: the portion that is quantitatively: 
measurable and the portion that is qualitatively de- 
scribable. The quantitative portion is measured in social 
saving, while the qualitative portion is described through 
the railroads’ traffic-significance and formative power. 
In conclusion, it was found that the impact of the 
railroads on the development of the economy was highly 
important. 


PETER Von Zur Mvuenten, Ph.D. Princeton 1970. 

Optimal price decisions over time. 

Given the existence of restrictions on adjustment of 
price, output and inventories, several theoretical mo- 
nopoly and oligopoly models of price determination are 
developed assuming maximization of a (net) revenue 
functional. The principal conclusions are (1) the timing 
of optimal price decisions is endogenously determined, 
(2) permanent and transitory phenomena are inter- 
dependent, and (3) the turnpike of the solution involves 
the forward histories of cost and demand determinants. 
For a quadratic revenue approximation this is empiri- 
cally verified using manufacturing data. 


Ronatp W. Warp, Ph.D. Iowa State 1970. Some 
theoretical considerations for futures trading in 
commodities requiring transformation services: the 
case for live beef futures. 

The thesis develops a theoretical model of optimal 
firm decisions in cash and futures markets that includes 
both primary product producers and marketing firms. 
The generalized model of production and marketing 
decisions under risk was applied to both short and long 
hedging and speculation. Hedging and speculation were 
given precise definitions. Live beef futures were used to 
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show how transformation costs for nonstorable com- 
modities should be treated in the same manner as 
storage costs for storable commodities. 


Donato A. Wirman, Ph.D. California (Berkeley) 
1970. Theories of optimal party decision making. 


Josera SHao-Konc Wu, Ph.D. Purdue 1971. Resource 
allocation in a nonconvex economy. 

In this thesis we use a geometrical construction based 
on the conjugate function theory to illuminate the 
relationship between Pareto optima, equilibria and net 
social welfare maxima, in an economy where production 
set is not necessarily convex. We formulated the char- 
acterization of the necessary and sufficient conditions 
for a Pareto optimal allocation to be attainable as a net 
social welfare maximum decentralizable into a com- 
petitive equilibrium, in a nonconvex production econ- 
omy. 


SrerHEN H. ZELLER, Ph.D. Boston College 1971. The 
urban firm’s production-location decision: towards a 
theory of land and property taxation. 

The profit-maximization model is based on a Cobb- 
Douglas produoctin function in land, labor, and capital. 
Prices are exogenous and the firm locates along a 
straight line. Solutions are obtained with computer- 
aided numerical analysis techniques. The long-run com- 
parative-static behavior of the firm is developed and it 
is seen that the imposition of either a land or a property 
tax will cause the firm to reduce its equilibrium stock of 
capital. 


Economic Growth and Development; 
including Economic Planning Theory 
and Policy, Economic 
Fluctuations and Forecasting 


Fark A. Apput-Rasoot, Ph.D. Massachusetts 1970. 
The effect of the pattern use of oil revenues on the 
growth and prices of Iraq. 


Curtis H. Apams, Ph.D. Iowa 1971. Investment deci- 
sion making for development: the Singer proposal. 


MOHIUDDIN ALAMCIR, Ph.D. Harvard 1971. A planning 
model for East Pakistan with special emphasis on 
manpower and education. 


MAGDALENO B. ALBARRACIN, D.B.A. Harvard 1971. 
Plant capacity decision making in the Philippine 
cement industry. 

This thesis examines the process by which Philippine 
cement firms made their capacity decisions and sug- 
gests concepts and techniques for improving such deci- 
sions. Thesis research involved field interviews with 
managers of cement firms, management consultants, 
officials of government financial institutions, key per- 
sonnel of the Cement Association of the Philippines, and 
computer company executives. It includes a process 
note on cement manufacturing. 


James E. ANNABLE, JR, Ph.D. Princeton 1971% The 
transfer of technology, industrialization and the 
urban employment problem in low-income countries 
The study has three parts: 1) The internationa 

transfer of technology is used as the framework withir 

which to analyze the components of the urban employ 
ment problem in LDC’s: low industrial labor-absorptior 

capacity, high population growth, and high rates o 

rural out-migration. 2) I derive a three-sector model o 

labor-force distribution in the LDC’s, and deduce equi 

librium rates of urban unemployment, optimal labor 
force distribution and the time-path of urban unem 
ployment. 3) The model’s predictions are tested. 


Guassan M. Arnaoot, Ph.D. Texas (Austin) 1970. The 
role of foreign trade in economic development 
Syria, a case study. 

This dissertation examines the role of foreign trade ir 
the economic development of Syria. Several models wert 
utilized to explain the foreign-exchange gap probler 
during 1957-68. The study demonstrates that the 
government development and investment policies were 
the main causes of the foreign exchange gap. 


Harry W. Aver, Ph.D. Purdue 1970. The costs, re 
turns and effects of agricultural] research in a develop. 
ing country: the case of cotton seed research in Sac 
Paulo, Brazil. 

The aim of this study was to add empirical knowledge 
concerning agricultural research as a source of economic 
growth in developing nations. It focuses on the cottor. 
seed research and development program of Sao Paulo 
Brazil. The costs and returns to society from invest- 
ments in cotton seed research were estimated. The 
internal rate of return was at least 95 percent. Prograr 
effects on cotton fiber exports and on Brazilian cottor 
cloth consumers were evaluated. 


Donatp E. Barr, Ph.D. Illinois (Urbana) 1971 
Taxation and the economic development of Coste 
Rica and Honduras with emphasis upon consumptior 
and agricultural based taxes. 

The dissertation initially analyzes the implementa- 
tion of retail sales taxation and consumption excise-type 
taxation in two developing countries: Costa Rica anc 
Honduras. Conclusions are based upon original aggrega- 
tions of individual tax declarations of the two countries. 
The second emphasis of the study is an analysis and 
evaluation of the significance of the taxation of the 
agricultural sector in the two countries. 


Turopuanis Bexos, Ph.D. Rochester 1971. An em- 
pirical two-sector model for the U.S. economy and 
the effects of alternative taxation policies. 

The thesis examines two problems. The first deals 
with the derivation of the actual growth path followed 
by the U.S. economy during the period 1947-67, on 
the basis of observed savings decisions by U.S. con- 
sumers. In this respect, a two-sector two-commodity 
general equilibrium model is used with Cobb-Douglas 
production functions incorporated in both sectors. The 
second problem deals with the differential impact of 
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alternative government taxing policies on the rate of 
capital formation, as well as on the other endogenous 
variables of the system, under the assumption of the 
government’s balanced budget. 


ELIZABETH C. Bocan, Ph.D. Columbia 1971. Invest- 
ment plans and their realization. 


Bası A. Browne, Ph.D. Washington State 1971. An 
evaluation of the economic development ideas in the 
reports of the World Bank’s general survey missions. 
This dissertation examines the published reports of 

the first twenty-five General Survey Missions of the 
World Bank in order to discover their underlying 
economic rationale and to identify the ideas in develop- 
ment theory to which this rationale corresponds, focus- 
ing on agriculture, manufacturing and trade, and 
transportation. It is found that the Missions usually 
placed principal emphasis on improving agriculture. 


Ricard A. Carxins, Ph.D. Duke 1970. Technology, 
innovation, and economic development: The Indian 
industry experience. 


Se-Moon Cu#anc, Ph.D. Florida State 1971. Trans- 
formation of dual economies with special reference to 
internal migration and marginal product of farm 
labor. 

The estimates of our model of internal migration 
which is based on the supply and demand relation 
indicate that education and the demand side of migra- 
tion are more important than wage differential in ex- 
plaining the behavior of internal migration of Korea, 
Japan, and Taiwan. Our estimation also indicates that 
the average ratios of the MRP of farm labor to those of 
nonfarm labor during 1952 to 1967 are .4151, .2618, and 
.2573 for Korea, Japan, and Taiwan. With the exception 
of Taiwan, the wage rates are larger than the MRP of 
labor, but smaller than the average products in both 
farm and nonfarm sectors. 


Guutum R. CHaupHry, Ph.D. Kansas State 1970. 
Marketing institutions and economic development. 
The study deals with some of the newly emerging 

marketing institutions of ZDC’s especially introduced 
and developed after World War II. The institutions in- 
cluded in this study are Marketing Boards, Government 
Regulated Markets, Cooperatives, International Agree- 
ments. An attempt has been made to describe the work- 
ing of these institutions and to analyze and appraise 
their efficiency. Effort has also been made to trace out 
the objectives for which these new institutions were 
needed. 


Pane E. Cuurca, Ph.D. Oregon 1970. Traditional 
agricultural markets in Guatemala: their structure 
and performance in a developing economy. 


Tuomas W. Creaver, Ph.D. Harvard 1971. Regional 
income differentials in Japanese economic growth. 
This study compares original per capita income esti- 

mates for forty-six Japanese prefectures in 1890, 1905, 


and 1920 to modified existing estimates for 1930, 1935, 
1940, and 1958-65. The pattern of inequality, an 
‘inverted U,” resembles experience found elsewhere. 
The early rise (1890-1905) is attributed to the break- 
down of regional self-sufficiency as secondary industry, 
especially food processing, became more concentrated. 
The long-term fall since 1905 has been due mainly to 
the equilibrating effects of internal migration. 


Joan A. Danson, Ph.D. Harvard 1971. Collective and 
state farms in Ghana’s agricultural development. 
Ghana’s attempt to use socialized agriculture as a 

modernizing device is examined in terms of the initial 
preparations preceding its establishment: the acquisi- 
tion and utilization of land; the production and distri- 
bution of commodities; the transfer of technology; the 
working arrangements governing farm resource use, in 
particular management and labor; and the organization 
administration and control of the sector. It is suggested 
that the program of technical modernization and 
socialist transformation was frustrated by lack of 
planning, poor implementation, and dysfunctional 
politics. 


CARLETON G. Davis, Ph.D. Michigan State 1970. The 
organization and economics of agricultural research in 
the West Indies: strategy implications for the 1970's. 
This thesis describes the present agricultural research 

system, analyzes the performance of the present re- 
search system and makes recommendations to improve 
the administration of research and determination of 
research priorities in the 1970’s. The two major strate- 
gies recommended are: 1) That high priorities be given 
to livestock, cereals, fruits, vegetables and root crops; 
and that 2) research efforts be concentrated on gen- 
erated bio-mechanical innovations of the 1970’s with 
emphasis on sugar cane and bananas. 


Rosert M. DEaver, Ph.D. Oklahoma 1971. An em- 
pirical examination of W. W. Rostow’s historical 
stages of economic development. 

Following a compilation of the literature surrounding 
Rostow’s historical stages theory, United Nations time- 
series data were analyzed by regression analysis. The 
evidence indicated investment and government sectors 
generally occupying larger percentages of nations’ 
economies as they became more developed. Some sup- 
port was found for Rostow’s hypothesis of a doubling 
of investment proportions during the take-off stage. 


THEODORE E. Doty, Ph.D. Washington State 1971. 
Washington State University in West Pakistan, 
1954-69; an evaluation of technical assistance to 
higher education for agricultural and economic devel- 
opment. 

The purpose of the study is to provide a conceptual 
and empirical base upon which to improve the effective- 
ness of technical assistance project implementation. 
Through an assessment of fifteen years of technical 
assistance in West Pakistan, provided by the Agency 
for International Development through a contract with 
Washington State University, the study confronts the 
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need for more effective means of evaluating technical 
assistance from the ex post perspective. 


PETER Ecxsrem, Ph.D. Harvard 1971. Latin American 
development performance: a two-gap analysis. 


Sunpay M. Essanc, Ph.D. Michigan State 1970. 
Determinants of income distribution among cocoa 
farmers and buyers in Western Nigeria: implications 
for food production, consumption, and rural develop- 
ment strategy. 

This dissertation investigates empirically the in- 
fluence of marketing board operations on the distribu- 
tion of incomes among cocoa producers in licensed 
buying agencies in Western Nigeria. It also explored the 
possible implications of reducing marketing board 
“surpluses” for the distribution of incomes among the 
same group of people. 


Mansour Farsan, Ph.D. New York 1971. The role of 
capital formation in economic development with 
special reference to Iran. 

This paper deals with the theoretical views and 
Tran’s experience concerning the role of human and 
physical capital formation in development. First, based 
on an index of educational development, the rate of 
human capital formation is measured. Then, the statis- 
tical relationships between this index and other indi- 
cators of economic development is determined. Second, 
based on the assessment of methods of integrating 
educational and general development planning, an 
appropriate technique for integration of educational 
planning and development planning in Iran is proposed. 


Kwame D. Forpwor, Ph.D. Pennsylvania 1971. An 
evaluation of Ghanaian state-owned industrial proj- 
ects: a study in cost-benefit analysis. 


Atrrep M. Fuerstr, Ph.D. New York 1970. Economic 
development with special attention to the role played 
by human capital: the cases of Israel and Puerto Rico. 
The basic questions analyzed are what makes a 

country develop and how does development manifest 
itself, Major emphasis is placed upon “diffusion” of 
development. Human capital emerges as the prime mover 
of economic development under different circumstances 
obtaining in Israel and Puerto Rico. It is also argued 
that “development” is measured by a combination of 
indicators representing economic growth and “income” 
to human capital as indicated by an index for “average 
nonpecuniary income.” 


Ric#arp L. Gapy, Ph.D. Purdue 1971. An analysis of 
the effect of inflation, government programs and 
technology on farm firm growth and adjustment. 

The objective is an analytical framework incorporat- 
ing exogenous environmental and firm decision variables 
to determine optimal firm growth patterns. Three 
situations are synthesized. A sequential multiperiod 
recursive programming model analyzed the effects of 
government programs, technological innovation, and 
inflation. Higher rate of inflation retarded growth in a 
physical sense, discouraged land ownership, and in- 


creased use of labor intensive facilities. Faster téchnc 
logical innovation increased growth and use of capit: 
intensive facilities. Farms complying with governmer 
programs were able to grow at faster rates. 


F. Dermot GATELY, Ph.D. Princeton 1971. Investmer 
planning for the electric power industry: a mixe 
integer programming approach, with application 1 
southern India. 

Questions of plant type, size, location, and tim 
phasing are examined in an extension of the Electricil 
de France linear programming framework. Zero-or 
variables represent construction decisions for variot 
proposed hydro sites and also scale economies in cor 
structing thermal and nuclear plants. Continuous var 
ables represent thermal and nuclear plant size and als 
plant output levels and interstate transmission. . 
branch-and-bound algorithm (Davis-Kendrick-Weit: 
man) is used. Questions of achieving regional cooper: 
tion are also examined in a game theoretic framework. 


Gary G. GILBERT, Ph.D’ Iowa 1971. Multicountr 
planning for economic development: Latin Americ: 


Nancy M. Gorpon, Ph.D. Stanford 1970. Ex ante an 
ex post substitutability in economic growth. 

To date, vintage growth models assume the existen 
of labor-capital substitutability before specific machir. 
types are built and either the same degree or none aft: 
capital is in place. This paper allows some ex post sul 
stitution possibilities, although less than ex ante. A st 
of necessary conditions for a steady state to exist a 
derived and extensive computations are undertaken 1 
demonstrate that the economy converges asympto 
ically geometrically for wide ranges of paramet 
values. 


Sara L. Gorpon, Ph.D. Stanford 1971, Aspects í 
economic development in Ghana. 

This study investigated the impact upon the Ghani 
ian economy of large expansions in the value of cocoa { 
determine to what extent growth in a primary expo: 
commodity can be transmitted to other sectors of tt 
economy. By examining the nature of linkages produce 
and the consequent net gains to the economy, it wt 
shown that the noncomplex nature of cocoa’s productio 
function combined with institutional factors prevente 
cocoa from effectively transmitting economic growth. 


Davin A. G. GREEN, Ph.D. Michigan State 197 
Agricultural mechanization in Ethiopia: an econom 
analysis of four case studies. 

Four case studies of agricultural mechanization i 
Ethiopia are presented. The objectives are to analy: 
production and financial data with benefit-cost tec] 
niques over a ten-year period; to relate nonfinanci: 
aspects of these cases to Ethiopian development obje: 
tives; and to demonstrate the types of data required fc 
economic analysis of agricultural mechanization. 


WALTER W. HagsseL, Ph.D. Iowa State 1970. 
theoretical analysis of intersectoral relationships in 
five-sector optimizing model of a dual economy. 

s 


r 
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A five-sector model is used to investigate the rela- 
tionships between the agricultural and nonagricultural 
sectors in the process of development. The five sectors 
include traditional agriculture, commercial agriculture, 
manufactured goods, capital goods, and government. It 
is concluded that in the earlier stages of the development 
of a “labor-surplus” economy, the expansion of agricul- 
ture would be desirable, but not to the exclusion of 
industrial development. As development proceeds, the 
emphasis should shift to industry. 


Jonn R. Hansen, Ph.D. Colorado 1970. The acquisition 
of technology for development. 


VirnpEn L. Harrison, Ph.D. Purdue 1970. Management 
strategies and decision processes for the growth of 
farm firms. 

Growth in terms of income-producing potential was 
examined for a hypothetical cornbelt farmer whose 
complete operation was simulated over a fifteen-year 
pericd. The strategies tested involved purchase and/or 
rental of land, size of land parcel acquired, the down 
payment level and the length of repayment term, policy 
toward remortgaging land, and the use of livestock. 
Variations were considered ir price and yield predicting 
ability and the starting asset position. 


Benjamin G. Hartzoe, JR., Ph.D. Alabama 1970. An 
optimal economic stabilization mix: a synergistic 
approach. 


Kicurro Hayasui, Ph.D. Indiana 1970. Technical 

change in Japan: its measurement, 1910-1967. 

I attempt to clarify a conceptual framework to mea- 
sure technical change aggregatively and to apply it to 
Japanese data. The results obtained for Japan are com- 
pared with those of Canada and the United States, 
with an emphasis on explaining any major differences 
between the countries. An attempt is also made to 
explain the Japanese residual. 


Terry HoGan, Ph.D. California (Berkeley) 1970. A 
comparison of information structures and conver- 
gence properties of several multisector economic 
planning procedures, 


Seren J. Horm, Ph.D. California (Berkeley) 1970. 
Informationally sufficient adjustment processes for an 
eccnomy with externalities. 


Rosert C-M Hsv, Ph.D. California (Berkeley) 1970. 
A study of the price of fertilizer in Taiwan, 1950- 
1966, first-best and second-best policies of taxation on 
traded input. 


Yukon Huane, Ph.D. Princeton 1971. The economics 
of paddy production in Malaya: an economy in 
transition. 

This thesis studies how the introduction of the new 
technology associated with the introduction of double- 
cropping changes the behavior of subsistence farmers. A 
model of the subsistence paddy economy is formuleted 

. 
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and tested using data from three paddy regions, each 
differing in the stage of development. Also considered 
are problems of land tenancy and its effect on pro- 
ductivity and socioeconomic problems associated with 
the introduction of double cropping. 


KHAL IKRAM, Ph.D. Harvard 1971. Export policy in a 
developing country: a case study of Pakistan. 


PETER Isarp, Ph.D. Stanford 1971. The development 
assistance content and domestic employment im- 
plications of U.S. textile imports: towards a plan for 
gradual contraction of the U.S. textile sector. 

The untied aid grant which offers LDC’s the same 
development assistance as a unit of U.S. textile imports 
is formulated and estimated under different LDC plan- 
ning objectives and bottlenecks to growth. Estimates 
of embodied and disembodied technical progress and 
projections of textile demand then lead to estimates 
of jointly feasible future time paths of U.S. textile 
employment, imports, and investment. The import 
streams are translated into equibeneficial aid streams. 


Ditmus D. James, Ph.D. Michigan State 1970. The 
economic feasibility of employing used machinery in 
less developed countries. 

The advantages and disadvantages of employing used 
machinery in less developed countries are examined. 
Technical aspects of maintenance, learning and flexi- 
bility are considered as well as the institutions in- 
fluencing the transfer of used machinery to developing 
countries. The study finds that the usefulness of second- 
hand equipment to developing countries is due to a 
variety of special situations rather than any predomi- 
nant factor. The encouragment of a judicious expansion 
of the employment of used machinery appears to be a 
worthwhile policy objective for less developed countries. 


KENNETH P. Jameson, Ph.D. Wisconsin 1970. Adjust- 
ment costs and investment in the less developed 
country. 

The thesis investigates the determinants of invest- 
ment demand in India. The cost of adjustment model is 
used, adapted to account for Indian taxation and in- 
stitutions. The model is fitted to data for twenty-five 
manufacturing industries. The process yields informa- 
tion both on the speed of adjustment in Indian industry 
and on the effects of taxation on investment. 


Joun F. Jones, Jr., Ph.D. Florida 1970. Tourism as a 
tool for economic development with specific reference 
to the countries of Jamaica, Trinidad, and Guyana. 


Anwar N. Kacyra, Ph.D. Catholic 1970. The relation 
between size and efficiency in the developing enter- 
prise economy of Iraq. 

Two tests of efficiency were made, using industrial 
profitability and unit costs. On profitability, I in- 
vestigated the pre-tax rate of return on capital for 1964- 
66 for 1,095 Iraqi enterprises. Profit rates generally 
increased with asset size up to I.D. 200,000. Beyond 
that poirt the relationship is uncertain. In the second 
test I reviewed unit production costs for the year 1966 
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reported by 194 Traqi enterprises. In most cases, small 
scale enterprises show average unit costs higher than 
those of medium or large scale enterprises. 


C. L. KENDALL, D.B.A. Harvard 1971. Consumer as- 
pirations and change in Peruvian credit union mem- 
bers. 


Yaxour KEPENEK, Ph.D. New York 1970. Investment- 
priority and economic development with specific 
reference to Turkey. 

The study examines ways of changing the socio- 
economic structure in underdeveloped countries, with 
particular reference to investment in Turkey. A five- 
sector model (two capital goods and three consumption 
goods) is constructed with the specification of con- 
straints on the growth of per capita consumption. Al- 
ternative investment allocation programs are examined 
from the viewpoint of time required to eliminate un- 
employment. The thesis demonstrates that investment 
should be allocated to produce capital goods used to 
make more capital goods, and the existing 20 percent 
unemployment can be eliminated with fifteen production 
periods. 


PETER T. Knicut, Ph.D. Stanford 1970. Export ex- 
pansion, import substitution and technological 
change in Brazilian agriculture: the case of Rio 
Grande do Sul. 

This analysis of Brazilian agricultural development in 
the postwar period and its impact on that country’s 
balance of payments focuses on the economics and 
related technologies of wheat, soybeans, rice, corn, and 
beef in the state of Rio Grande do Sul. Stagnation of 
land and herd productivity are documented. Attention 
is given to import substitution in wheat, export per- 
formance for the other four commodities, and the eco- 
nomics of fertilizer use. 


Tatsuo KopayAsui, Ph.D. California (Berkeley) 1970. 
Land reform in Japan. ; 
The thesis deals with the land reform introduced in 

postwar Japan, with main emphasis on its effects on 
agricultural productivity. The basic proposition sup- 
porting the productivity objective of the land reform 
was that the reform contributed to increased pro- 
ductivity and output. The thesis controverts this 
proposition. Finally, the thesis points out that the post- 
war reform has obstructed general economic growth. An 
analysis indicates that the land reform has impeded an 
economic use of farm machinery, prerequisite to further 
economic development. 


MANTERI S. KRISENASWAMY, Ph.D. Kansas State 1970. 
An analysis of the five-year plans in the agricultural 
development of Andhra Pradesh—India. 


Carros G. Lancont, Ph.D. Chicago 1970. A study in 
economic growth: the Brazilian case. 

Estimates are made of the contribution of constant 
quality physical capital, raw labor, education, the age- 
sex component, and labor reallocation from low to high 
productivity sectors, to the Brazilian rate of growth 
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during the 1950-69 period. Estimates are also måde of 
the social rentability of investments in physical capital 
which are compared with that of human capital. The 
main conclusion is that there are important gains to be 
made without any change in the overall saving ratio, 
by shifting the emphasis irom physical toward human 
capital. 


TAKYUN J. Lez, Ph.D. State University of New York 
(Binghamton) 1971. Potential output and sources of 
economic growth: Korea, 1962-1968. 

The study focuses on estimating potential output in 
Korea and identifies the sources of growth during the 
period 1962 to 1968. Three methods (Drabble, Adelman, 
and Denison) are employed in generating potential 
output of both sectoral and aggregate levels. The vari- 
ous growth rates of inputs and their contributions to 
economic growth are computed. Moreover, required 
investment to achieve full employment level of output 
are estimated. Finally, a comparison of various sectors 
is made to draw policy implications. 


MICHAEL O. Lerner, Ph.D. California (Berkeley) 1970. 
Employment aspects of economic development in 
Brazil. 


Josera A. Licari, Ph.D. Southern California 1970. On 
the dynamics of planned economy. 

Growth and instability are two criteria upon which to 
base comparative evaluation of economic systems. This 
study was undertaken to better understand the char- 
acter of these dynamic phenomena in a centrally 
planned economy. Review of the postwar historical 
record leads to a cyclical theory of planned economy 
growth based on concepts of supply-limitation and 
optimum plan tautness. General analysis of planned. 
economy performance and detailed evaluation of the 
Hungarian experience yield little evidence to suggest 
that economic growth and instability are not joint 
products. 


Wituram J. Lorsr, Ph.D. Colorado 1971. Toward a 
comprehensive evaluation of development institu- 
tions: the institutional effectiveness of the Nicaraguan 
tural credit program. 


Mitton D. Lower, Ph.D. Texas (Austin) 1970. In- 
stitutional bases of economic stagnation in Chile. 

The dissertation uses the Veblen-Ayres theory of 
development to interpret Chilean stagnation in the 
1950’s. It furnishes an evolutionary accounting of the 
Chilean failure, despite a concerted industrialization 
effort after 1940 to achieve self-sustaining development. 
The introduction and diffusion of technical knowledge 
was insufficient to overcome severe institutional in- 
hibitions to change. The institutional bases of stagna- 
tion are analyzed in terms both of historical survivals, 
such as the hacienda system, and of dysfunctional in- 
stitutional adaptations of the system under the impact 
of borrowed technology and institutions. 


James L. McCase, Ph.D. Pennsylvania 1970. Two 
non-linear planning models of Turkey. 
s 
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Ernfsro P. Marcos, Ph.D. Notre Dame 1970. An in- 
vestment planning model for Mexico. 

This dissertation is concerned with developing a 
multisector, open-economy model to prescribe patterns 
of investment allocation consistent with several policy 
goas. Adopting the method of successive approxima- 
tions in model building, a final version is designed to 
tackle specific policy problems confronting the Mexican 
economy. Under one formulation, a target rate of 
growth and a ceiling on foreign debt are given simul- 
taneously. The findings suggest that manufacturing and 
agriculture should receive the highest priority. 


Josz N. Marin X, D.B.A. Harvard 1971. Industrial 
finance in Nicaragua: A study of financial practice in 
an underdeveloped economy. 

By applying a quantitative approach to the study of 
financial practices in the private sector of a single, 
underdeveloped economy, this thesis sets out to clarify 
certain developmental processes and illuminate targets 
for future investigation. On a pragmatic level, business- 
men in Nicaragua can benefit from this systematic 
analysis of local corporate problems. 


James D. Mretus, Ph.D. Fletcher School 1971. The use 
o: social profitability analysis: an analysis of selected 
projects in the Dominican Republic. 


Bassam N: Mirri, Ph.D. Arizona 1971. The role and 
implications of the service sector in Lebanese econ- 
omy. 

Lebanese dependence on foreign trade is examined for 
its impact on economic stability, income distribution, 
and employment. Emphasis is placed on the special 
problems associated with the role played by the services 
sector in international transactions. 


Tuorvatp Mog, Ph.D. Stanford 1970. Demographic 
developments and economic growth in Norway 1740- 
1940: an econometric study. 

The basic analytical viewpoint underlying this study 
is that variations in demographic phenomena are 
caused primarily by changes in two classes of factors: 
economic conditions and demographic composition. The 
study is carried out with the help of econometric models 
in which variables describing economic conditions and 
demographic structure are assumed to be predeter- 
mined. The various models of economic-demographic 
interaction successfully predict the development of 
births and emigration in pre-World War IT Norway. 


PETER J. Mooney, Ph.D. North Carolina 1970 The 
impact of immigration on the growth and develop- 
ment of the U.S. economy, 1890-1920. 

This paper measures the levels and rates of change of 
several economic indicators which would have prevailed 
during the period 1890-1920, if the influence cf the 
foreign stock was eliminated. A model is constructed to 
deal with the impact of labor force characteristics of the 
foreign stock on overall labor productivity—occupa- 
tional preferences, sex composition, skill levels, and age 
distribution. The combined effect of these character- 
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istics of the immigrant labor force was to increase the 
level of total labor productivity. 


TAPAN MUKERJEE, Ph.D. Colorado 1970. Economic 
impact on Britain of decolonization of India. 


Warm C. Niazy, Ph.D. Pennsylvania 1971. The 
economics of public projects in less developed coun- 
tries: a case study of the Aswan Dam. 


InpDER P. NiyHAWAN, Ph.D. North Carolina 1971. Asset 
preference and economic development with special 
reference to India. 

This study tests the hypotheses: 1) there is preference 
for socially unproductive assets in underdeveloped 
countries in general and India in particular; 2) the 
predirection for these assets is inimical to growth 
potential of these countries. The evidence regarding 
portfolio selection points towards misdirection and 
misallocation of resources. Investment in these low 
priority assets adversely affects the growth rates of 
underdeveloped countries through effects on aggregate 
demand, saving, price level, growth and allocation of 
entrepreneurial skill, and organization of resources. 


Rocer D. Norton, Ph.D. Johns Hopkins 1971. A linear 
programming study of regional investment allocation. 


AUGUSTINE M. Nwasvzor, D.B.A. Harvard 1971. 
Local foodstuff distribution in developing nations: a 
study in performance and opportunities in Nigerian 
wholesale trade. 

Despite recent gains in food production, fear of 
Malthusian overpopulation and possible starvation in 
some developing nations persists. It has been observed 
that gains in food production—the Green Revolution— 
have engendered many problems, most of them market- 
ing oriented. This has led to considerable research 
interest in the local food distribution systems of devel- 
oping nations where a number of weaknesses have been 
observed. This study examined the extent to which 
these weaknesses exist in the Nigerian local food dis- 
tribution systems. 


Caror C. OLIVEN, Ph.D. Iowa 1971. Some fiscal im- 
plications of regional integration: Latin America. 
Traditionally, Latin American governments rely 

heavily upon customs receipts in their revenue struc- 
ture. This study estimates the tariff-revenue adjustment 
resulting from intra-regional trade liberalization within 
the Latin American Free Trade Area. A generalized 
model designed to calculate the revenue impact asso- 
ciated with specific levels of tariff reduction is derived 
and modified to accommodate data available for eleven 
governments. The results indicate the pattern of revenue 
alterations which can be expected during entry. 


Mansour Ovsouzar, Ph.D. Kansas 1970. Educational 
planning and economic growth. 
Educational planning has usually been treated as a 
residual problem in economic growth thus far. The pur- 
pose of this study was to analyze this problem in a more 
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integrated way. Human capital formation in the form of 
education constitutes one sector among the other 
sectors of the growth model. Using Halanay’s First 
Theorem on optimal control for systems with time lags 
I derived the necessary conditions for optimality in four 
cases. 


Jounson A. OveLast, Ph.D. Columbia 1970. Production 
functions and costs in Nigerian manufacturing in- 
dustries. 

This dissertation is an attempt to analyze quantita- 
tively the production features of the Nigerian manu- 
facturing sector. Concepts from the neoclassical theory 
of the firm are employed, with attention being focused 
on such aspects as economies of scale, the elasticities of 
factor substitution, output-employment relations and 
cost structure. 1965 data are used to estimate produc- 
tion functions of both the Cobb-Douglas and the CES 
varieties, 


Epvarpo J. Papron, Ph.D. Florida 1970. Economic 
development in Colombia since World War IT. 


GEORGE W. PARKER, Ph.D. Iowa 1971. Labor aspects 
of economic integration: Latin America. 

This study uses three areas of economic theory: 1) 
labor mobility; 2) economic integration; and 3) social 
security. The theory was applied to the existing social 
security systems currently found in Latin America. 
Labor mobility depends upon the incidence of both the 
costs and the benefits of the particular social security 
programs in the various systems. These programs con- 
stitute potential trouble areas which may require 
harmonization in the event the potential becomes a 
reality. 


Joun L. Pisctotra, Ph.D. Texas (Austin) 1971. Devel- 
opment policy, inflation, and politics in Chile, 1938- 
1958: an essay in political economy. 

This study examines the interplay of economic (devel- 
opment and anti-inflation) policies and politics. For 
each of the period’s four presidents, consideration is 
given to his election campaign, efforts to form and 
maintain effective governing coalitions in the country’s 
multiparty democracy, and the economic policy of his 
administration. The concluding chapter deals with im- 
plications of the Chilean case for selected theories of 
development and inflation, focusing attention on 
government decision-making capacity. 


Epwarp J. Ray, Ph.D. Stanford 1971. Finance in a 
development context: lessons from West Germany. 
Traditional explanations of slow growth in under- 

developed countries have led to inappropriate policy 
prescriptions. The view that taxes, subsidies or tariffs 
can promote rapid economic growth without creating 
gross inefficiencies is rejected. We hypothesize that 
fragmented capital markets have misallocated capital 
and repressed new investment. Our theory and empirical 
evidence from West Germany suggest that financial 
development can play a key role in promoting economic 
growth in poor and more advanced countries. 


THE AMERICAN ECONOMIC REVIEW 


Ricuarp Rewmcer, Ph.D. Duke 1971. Canal itriga 
tion and institutions in North India: micro study anc 
evaluation. 


Henry REMPEL, Ph.D. Wisconsin 1971. Labor migra 
tion into urban centers and urban unemployment ir 
Kenya. 

The central concern of this study is to explain why 
some men choose to migrate while others choose to re 
main in their present location and the effect these deci 
sions have on urban unemployment. The study i: 
restricted to in-migration into urban centers withir 
Kenya and is based on both census data and origina 
data on migration flows and income levels obtainec 
through the use of a survey. 


Epwarp B. Rice, Ph.D. Massachusetts Institute o; 
Technology 1971. Extension in the Andes. 


GIUSEPPE C. RUGGERI, Ph.D. State University of Nev 
York (Albany) 1971. Automatic stabilizers anc 
economic growth. 

The Wharton Econometric Forecasting Model wa: 
used to simulate time-series of real output and capita 
stock in the United States from 1953 to 1963 first witl 
and then without automatic stabilizers to determine thi 
extent to which these stabilizers may act as a drag or 
economic growth. The results indicated the effects wer: 
negligible, except when mild recessions were followed by 
strong and sustained recovery periods. 


Justinian F. Rwevemamu, Ph.D. Harvard 1971. Ar 
industrial strategy for Tanzania. 

The dissertation denies that the grafting of capitalis 
institutions and the utilization of capitalist instrument: 
in policy formulation and implementation (especially 
with respect of industrialization) will lead to self-sus 
taining and self-generated growth of the periphery. T 
asserts and verifies (using Tanzania as a case study. 
that due to their historical past, which is connected witt 
the internationalization of capital, industrialization o 
these countries on the basis of the classical capitalis 
model produces “perverse” growth. Decentralizec 
socialist industrialization is offered as a measure o 
overcoming underdevelopment. 


VISHAL SABHERWAL, Ph.D. Oregon 1970. Planning in < 
labor surplus economy. 


Sakr A. Saker, Ph.D. Michigan State 1970. Develop 

ment alternatives in Egypt in 1974-75. 

A macro-economic model for Egypt that can be usec 
for the purposes of projection planning is constructed s 
as to reflect the structural characteristics of the econ 
omy. The solution of the model makes it possible t 
generate some feasible and consistent sets of alternativ 
development programs, each subjected to differen 
values for the policy variables. The model could also bi 
used for the identification of bottlenecks and alternativi 
policy choice. 


Suavour Samm, Ph.D. Lehigh 1971. Measurement o 
the predictive reliability of manufacturing plant anc 
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uipment expenditure models—an empirical ap- 
proach. 


Marx C. W. Scurogper, Ph.D. Cornell 1971. The 
impact of the Sonauli-Pokhara highway on the 
regional income and agricultural production of 
Pokhara Valley, Nepal. 

The purpose of this study was to examine the impact 
of a recently completed highway on an isolated valley of 
Western Nepal. Estimates were made as to the role of 
transportation in the adoption of agricultural technology 
and the potential for increasing regional income. 


Joun A. SHaw, Ph.D. Purdue 1969. Commercialization 
in an agricultural economy: Fresno County, Cali- 
fornia, 1856-1900, 

The evidence presented in this thesis is supportive of 
the ability of primary products to generate rapid and 
sustained economic growth during the nineteenth 
century in the mid-twentieth century’s premier agricul- 
tural county. Primary data is presented for the capital 
market and estimates of gross income from agriculture, 
value added by manufacturing, income under alterna- 
tive transportation systems, capital formation, and 
population changes are given. Changing markets and 
economic institutions are also discussed. 


Yusur Suet, Ph.D. California (Los Angeles) 1971. 
The Aswan High Dam: benefit and cost analysis. 
Different investment criteria, implied by the eco- 

nomic theory of choice over time, are applied to the 
benefit and cost streams of the project to conclude 
whether it is a sound project or not from an eccnomic 
efficiency point of view. The present value, the irternal 
rate of return, and the ratio of discounted benefits to 
discounted costs are computed under various assump- 
tions about the size of benefits and costs. 


Jost H. G. Suva, Ph.D. Rice 1971. Dual economy and 
disguised unemployment. 

The thesis develops a model for a subsistence econ- 
omy. Asa result, in a “latifundia” culture there is both 
declared and disguised unemployment. The thesis re- 
vises the notion of disguised unemployment by making 
use of the distinction bétween labor and labor services. 
In a labor surplus situation, with the workers’ sub- 
sistence requirement, there is no general equilibrium 
anc use is made of the notion of the “core” to show that 
the market solution is the only “stable” outcome. 


James L. Starkey, Ph.D. Boston College 1971. Tax 
incentives and investment behavior in manufac- 
turing, 1954-1968. 

Since 1954 a number of tax incentives were offered to 
stimulate investment expenditures. This thesis is an 
attempt to determine the effectiveness of these incen- 
tives in the manufacturing industry. The analysis is 
conducted in the context of a simultaneous equation 
model of investment, finance, and dividend behavior. 
The impact of the incentives on actual expenditures is 
derived by estimating the stimulus to capital appro- 
priations and then translating appropriations into 
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expenditures. The results indicate that the incentive to 
expenditures was less than the revenue loss. 


Joun D. Sruricross, Ph.D. Oklahoma 1971. Planning 
by federal governmental agencies in the state of 
Missouri. 

Planning has recently been adopted by federal, state, 
and local governments. This study considers federal 
planning within the state of Missouri. The principal 
source of data is private interviews with federal execu- 
tives in the state. Some federal departments in Missouri 
depend on plans prepared by state agencies; some plan 
internally; others do not plan. The departments which 
plan recognize the value of this function and expect to 
utilize it even more in the future. 


Moises Syrquin, Ph.D. Harvard 1971. Production 
functions and regional efficiency in the manu- 
facturing sector in Mexico, 1965. 

This study estimates aggregate production functions 
for the manufacturing sector of Mexico from cross sec- 
tion data, at different levels of geographic and industrial 
aggregation. Cobb-Douglas and CES type functions are 
estimated for total manufacturing across counties at 
different levels of geographic comprehensiveness, and 
for two- and three-digit level sectors across states. 
Regional differentials in efficiency are analyzed and the 
interstate variation of an efficiency index derived from 
covariance analysis, is analyzed by regression and 
factor analyses using over thirty regional variables. 


LESLIE SZEPLAKI, Ph.D. California (Berkeley) 1970. 
Hungarian economic planning before and after the 
1968 reforms, with an emphasis on financial institu- 
tions. . 


Om P. Taner, Ph.D. California (Berkeley) 1971. 
India’s program of agricultural development 1947-67: 
an analysis and appraisal. 

This study examines the major problems that have 
impeded economic development in India’s agricultural 
sector between 1947-67. Such data as were available for 
the period 1967-69, were also used where appropriate. 
From the standpoint of policy, the purpose of the study 
lies more in suggesting future directions along which 
changes are needed in Indian agricultural planning, 
than in prescribing a multitude of specific, tailor-made 
programs, 


Tzumr Tanicucui, Ph.D. Texas (Austin) 1970. The 
financing of Japanese imports with especial reference 
to foreign investments in the process, 1868-1914. 
The importation of Western technology, raw ma- 

terials and consumer goods was basic to Japan’s eco- 

nomic development. The transfer of technology was 
effected mainly by bringing Western technicians to 

Japan as instructors and by sending their own students 

to study abroad. Essential imports were paid for, 

mainly, by increasing the production and exports of 

raw silk. In the beginning specie export was also im- 

portant. Later the export of cotton textiles and ship- 

ping services became increasingly important. The role of 
foreign investments was minor. 
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Frrovuz VAKIL, Ph.D. California (Berkeley) 1970. The 
role of the distribution of income in economic de- 
velopment: some empirical evidence. 


Douctras O. WALKER, Ph.D. Southern California 1970. 
Socialist price formation models and input-output 
analysis: a study of Hungary, 1959~1964. 

In this study a number of price-formation models 
that have been discussed in eastern Europe are pre- 
sented and applied to the Hungarian economy. The 
study focuses on contrasts between the view of the 
economy reflected by the original price system and that 
created when flows of economic activity are revalued to 
conform more closely to costs associated with produc- 
tion. The comparison is made mainly on the basis of 
input-output tables. 


Morris D. WHITAKER, Ph.D. Purdue 1970. Labor 
absorption in Brazil: an analysis of the industrial 
sector. 

The objective of this study was to examine the 
Brazilian labor market in the postwar period and to 
explain the marked decline in labor absorption in 
Brazilian industry. Econometric models of the labor 
market serving the manufacturing sector were esti- 
mated. Results suggested that 80 percent of the decline 
in industrial sector capacity to absorb labor was due to 
the traditional sector, contrary to popular opinion. 
Econometric results were used to evaluate alternative 
labor market policies. 


Ann D. Wirre, Ph.D. North Carolina State 1971. 
Employment in the manufacturing sector of de- 
veloping economies: a study of Mexico, Peru, and 
Venezuela. 

An investigation of the hypothesis that the relatively 
slow growth of employment in the manufacturing sector 
of developing economies is largely the result of pro- 
duction functions with relatively high elasticities of 
substitution and a shift in relative prices which makes 
it profitable for firms to substitute capital for labor. 
This hypothesis was substantiated for all industries 
studied in Mexico and the majority of industries studied 
in Peru. 


Hossern Yacuoos1, Ph.D. Michigan State 1971. The 
most efficient production techniques for providing 
nutrition and income from the agricultural sector of 
Nigeria. 

This dissertation considers the twin objectives of 
earning income from the cash crops and obtaining 
nutrients from the food crops. It applies a mathe- 
matical programming model to the agricultural sector 
of Nigeria. To find answers for several questions im- 
portant to policy makers, the model examines the 
various production techniques of crops in different 
stages. It first introduces improved practices of crop 
production. Secondly the model examines prospective 
varieties of crops. Thirdly, it imposes maximum limits 
on the supply of fertilizers and extension services. 
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Ercun Yener, Ph.D. North Carolina 1970. Financial 
and capital market development in Turkey: problems 
and prospects. 


Sux Bum Yoon, Ph.D. Pennsylvania 1971. A macro- 
econometric analysis of the impact of foreign capital 
investment in an underdeveloped country: the case of 
Korea. 

An intermediate size econometric model (twenty- 
seven stochastic and twenty identity equations) is 
established for the Korean economy 1) to describe the 
structure of the economy, 2) to predict the possibility 
of “self-sufficiency” of the economy, and 3) to analyze 
the impact of foreign capital investment. OLS and 
psuedo-SOIV estimators are employed in parameter 
estimations, and a Gauss-Seidel technique is used in 
simulations. The results are obtained as expected. 


Vernon W. Yorcason, Ph.D. Kansas State 1971. 
Agriculture in Canadian economic development: an 
econometric approach. 

Mathematical and econometric techniques are 
utilized to explain the effects of government expendi- 
ture on agricultural research and extension on agricul- 
tural output, and the resulting change in agricultural 
output on gross domestic product at factor cost. A 
thirty equation long-run agriculture-industry macro- 
economic model is developed to quantify the pertinent 
relationships. The North linkage hypothesis is used to 
explain intersectoral shifts in this system. Agricultural 
development is apparently a highly significant factor in 
Canadian economic development. 


Habib A. Zuberi, Ph.D. Southern Illinois 1971. In- 
stitutional financing and balanced: growth: an em- 
pirical case study of Pakistan. 

This study provides systematic analysis of growth of 
financial institutions in Pakistan and establishes the 
relationship between institutional credit and output in 
the industrial and agricultural sectors. A close relation- 
ship was found between the prices of food and manu- 
facturing goods. The ratio of institutional credit was 
strongly correlated with price ratios and output ratios 
in the respective sectors. The government, by control- 
ling institutional credit, maintained investment in- 
centives, stable price ratios, hence balanced growth. 


Economic Statistics; including Econometric 
Methods, Economic and Social Accounting 


Amorz Amap, Ph.D. California (Berkeley) 1970. 
Theoretical and empirical aspects of the economics 
of information in the sorting of industrial raw ma- 
terials. 


Terry N. Barr, Ph.D. Washington State 1971. The 
constant elasticity of substitution production func- 
tion and its applicability in applied research. 

The objective of this thesis is to demonstrate the 
theoretical superiority of the CES function and then 
carefully develop a technique for reducing its statistical 
complexity. The technique is utilized in an empirical 
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* situyion in an attempt to obtain suggestive evidence 
as to the applicability of the CES production function 
in applied research under the technique. 


Ricwarp E. BENNETT, Ph.D. Ohio State 1970. An in- 
formation system for economic analysis. 

The problem is to develop a system which can be 
used to identify changes in the state of the economic 
environment. To attack this problem a series of social 
accounting matrices is developed which sets farth a 
consistent set of aggregate economic data. The social 
accounting matrices provide the basis for determining 
the essential features of whether or not the state of the 
economy is maintained or altered by the use of principal 
components. 


Eric C. BLANKMEYVER, Ph.D. Princeton 1971. Dynamic 
portfolio analysis and export stabilization. 

Static portfolio analysis is found to be inadequate 
when the risky assets have a lagged auto- or cross- 
covariance structure. When a quadratic objective func- 
tion is maximized over several time periods, this is 
equivalent to filtering the asset prices through Bart- 
lett’s spectral window which accentuates long-swing 
variance and attenuates short swings. An application is 
made to the stabilization of a portfolio of commodity 
exports, and opportunities for diversification are given 
a frequency-domain interpretation. 


F. CHARLTON BRAITHWAITE, Ph.D. Queen’s 1971. An 
econometric analysis of the determinance of invest- 
ment in Canadian manufacturing. 

This thesis analyzes the determinance of growth in- 
vestment in Canadian manufacturing during the years 
1946-64 using a modified neoclassical investment model. 
Annual data are used to estimate the model for twelve 
manufacturing industries and total manufacturing by 
the method of ordinary least squares and for total 
manufacturing by the method of structurally ordered 
capital instrumental variable developed by Franklin 
Fisher. Use is made of input-output relationships in the 
application of the latter method of estimation. 


Joun P. Brown, Ph.D. California (Berkeley) 1970. The 
economic effects of floods: investigations of a stochas- 
tic model of rational investment behavior in the face 
of floods. 


Caro S. Carson, Ph.D. George Washington 1971. The 
history of the U.S. income and product accounts: the 
development of an analytical tool. 

Influential factors were investigated—events, issues, 
theories, individuals—in the development of national 
income from a measure of production into income and 
product accounts, seen as a body of interrelated ag- 
gregates designed to facilitate analysis of the function- 
ing of the economy. “Oral history” was extensively 
utilized for the post-1930 period. Uses, and also sources 
and methods, were documented at several points for 
perspective on future directions the accounts may take 
within broader schemes of economic and social account- 
ing. 
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ROBN A. L. CARTER, Ph.D. Queen’s 1971. Small sample 
properties of three econometric methods of estima- 
tion. 

Monte Carlo experiments examined the small proper- 
ties of: Ordinary Least Squares (OLS), Two-Stage 
Least Squares (25S), Simultaneous Least Squares 
(SLS) and a new method of estimating their standard 
errors. The ranking of the estimators on the criteria of 
bias and root mean square error varied with the model 
used. Either SLS or 2SLS ranked first with OLS third. 
SLS always had the best standard error estimates and 
the most accurate forecasts. 


C. Scorr CLARK, Ph.D. California (Berkeley) 1971. 
The short-run demand for employment in durable 
goods industries. 


KENNETH O. CoccEr, Ph.D. Michigan 1971. Statistical 
foundations of general order exponential smoothing 
with implications for applied time-series analysis. 


NEL R. Conn, Ph.D. Duke 1971. The construction, 
fitting, and application of homogeneous production 
functions in the estimation of disembodied technical 
progress. 


PRUDENCE S. Crozier, Ph.D. Harvard 1971. Price 
equations at the retail level. 


RaymonpD DANIEL, Ph.D. Purdue 1970. An econometric 
analysis of the farmer demand for fertilizer nutrients. 
The primary objective of this study was to identify 

major factors which affect quantity of fertilizer de- 

manded seasonally and to estimate demand relation- 
ships for individual farmers. Data used in this study 
represented fertilizer purchases and demographic 
characteristics reported by a representative panel of 
approximately 900 Illinois farmers (1961-65). Three 
different fertilizer demand models were estimated for 
spring and fall: 1) total fertilizer; 2) all fertilizer nu- 
trients; and 3) straight-mixed fertilizer nutrient models. 

The last model appeared most appropriate and con- 

sisted of four independent equations (straight N, POs, 

K,0, and a mixed fertilizer equation). 


Joun A. Durry, JR., Ph.D. Boston College 1971. The 
influence of the income-recipient unit on the mea- 
surement of inequality in the distribution of world 
income. 

This influence is estimated by constructing and com- 
paring three distributions of per-unit national incomes, 
using the U.N. national income concept in conjunction 
with the individual person, the household, and the 
“standard consumer unit” as income-recipient units. 
Employed are 1958 data for ninety-one countries, 
exchange-rate conversion, and the Lorenz-curve con- 
centration ratio approach for summarizing inequality. 
Recipient-unit variation is found to influence world in- 
come inequality estimates by as much as 12.5 percent 
in relative terms. 
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Donatp H. EBBELER, Ph.D. Purdue 1970. An in- 
vestigation of the properties of exact finite sample 
distributions of GCL statistics associated with the 
structural representation of an econometric model. 
Some properties of the distribution functions of the 

GCL identifiability test statistic, endogenous variable 

structural variance estimators for a class of simultan- 

eous equations explanatory econometric models are 
demonstrated. Asymptotic expansions are employed to 
approximate the finite sample distribution functions. 

Some new results on kth order confluent hypergeometric 

functions are presented. 


Duane O. EBERHARDT, Ph.D. Southern California 
1970. An econometric overhead model of an aero- 
space firm. 

This study consists of the development and valida- 
tion of an econometric model for forecasting overhead 
accounts in an aerospace firm. The model was validated 
by comparing its forecasts with actual data and also 
with forecasts made by the subjective method cur- 
rently being used by the firm’s accounting department, 
and with naive forecasts. It was found that the model 
generally was able to predict historical and future values 
better than the naive models, and could serve as an 
important forecasting aid for the accounting depart- 
ment. 


Many L. S. Epps, Ph.D. Duke 1970. A computer sim- 
ulation of the world coffee economy. 


Meztvin A. Fuss, Ph.D. California (Berkeley) 1970. 
The time structure of technology: an empirical 
analysis of the putty-clay hypothesis. 


Cuartes M. Hamatton, Ph.D. Kansas 1970. Specifi- 
cation error in the simultaneous equations model. 
This paper investigates specification error caused by 

the omission of exogenous and endogenous variables 

and its consequent effect on the exact finite sample 
distribution properties (bias, mean square error) of 
various estimators in the simultaneous equations model. 

The parameters are estimated by both ordinary least 

squares and two-stage least squares which permits, in 

addition to the above, an analysis of the relative sen- 
sitivity or robustness of the two estimation procedures. 


MICHAEL J. Hartiey, Ph.D. Pennsylvania 1970. Esti- 
mation and prediction in autoregressive models: a 
new approach. 

A general class of so-called “minimum distance” 
estimators is explored for single equation as well as 
simultaneous equation autoregressive models. In the 
former situation, least squares is shown to be a member 
of the class. Another member, the final form estimator, 
is shown to optimize the dynamic simulation path of the 
endogenous variables over the sample range. Other 
members of the class are within-sample analogues of 
prediction problems beyond the range of the sample. 


Mepuat A. Hassanein, Ph.D. Pennsylvania 1970. 
Towards an econometric model of some sectors of the 
UAR economy, 1946-1966. 
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The model consists of 146 equations; 80 stochestic ‘ 
functions and 66 identities. The UAR economy was 
divided into five principal sectors. Each sector was 
studied in terms of disaggregated commodity and factor 
markets. New series for components of aggregate de- 
mand and supply were constructed. Several statistical 
techniques were applied. A neo-Keynesian macro- 
economic type-seems to fit the Egyptian experience, in 
spite of the comprehensive central planning in the 
1960s. 


Joun W. Hermors, Ph.D. Missouri 1970. Futures 
trading under conditions of uncertainity. 

The goal of this study was to examine the; operation 
of futures markets within the framework of the eco- 
nomic behavior under conditions of uncertainty. The- 
ories of expected utility maximization and risk aversion 
were used as foundations for characterizing futures 
trading in a portfolio framework. Analysis of variance 
was used to systematically partition futures price 
variance into relevant components and regression tech 
niques were then used to explain the components of 
variance. 


Dun-Mow Hone, Ph.D. Ohio State 1971. The effects 
of autocorrelated errors on several least squares 
estimators. 

The purpose of this dissertation is to shed light on the 
small sample properties of various least squares esti- 
mators of the parameters of several types of linear re- 
gression models having autocorrelated errors. The ap- 
proach consisted of conducting sampling experiments. 
A first-order Markov process was assumed for the 
autocorrelated errors. 


Kerru H. Joxunson, Ph.D. Illinois (Urbana) 1970. On 
combining time-series and cross section data in 
dynamic economic models. 


Rosert R. KELLER, Ph.D. Wisconsin (Madison) 1971. 
An analysis of relative income shares in the United 
States during the 1920's. 

Relative factor income shares were measured for 
1923 and 1929 and compared to other prosperity periods 
in the twentieth century. The 1920’s was the only 
decade where capital’s share of income increased. The 
basic explanation for the increase in capital’s share in 
the metals, railroad, and electric utility subsectors was 
that the price of output tended to be inflexible in the 
presence of falling costs of production. Although there 
were other sources of cost reduction, the role of de- 
clining fuel costs was emphasized. 


James B. McDonatp, Ph.D. Purdue 1970. An analysis 
of the properties of the finite sample distribution of 
some structural parameter estimators. 


Rosert F. McNown, Ph.D. California (San Diego) 
1971. A simulation study of the small sample proper- 
ties of several distributed lag estimators. 

Four techniques for estimating distributed lag 
patterns of general shapes were analyzed by Monte 

Carlo methods. The four techniques were (i) the ra- 


DOCTORAL DISSERTATIONS 


* tionaylag—ordinary least squares, (ii) the rational lag— 
weighted least squares, (iii) the polynomial lag, and 
(iv) stepwise ordinary least squares. The techniques 
were applied to eight different patterns ranging from 
those with constantly decreasing weights to some with 
several turning points, and their relative performances 
were studied under seven alternative environments in- 
volving combinations of such statistical complications 
as riulticollinearity, autocorrelation and limited degrees 
of freedom. 


Ono Mirsvo, Ph.D. George Washington 1971. The 
marketing accounts system: an introductory analysis. 
This study formulates an economic accounting frame- 

work, designated the marketing accounts, which is used 

to trace systematically the flow of sales transactions 
completed among various types of retailers and of house- 
holds (excluding nonprofit institutions and trust funds). 

An empirical implementation of the marketing accounts 

suggests that, currently, it is useful not so much as an 

analytical device but rather as a framework to be used 
to reconcile statistical data. 


Car. C. Moore, Ph.D. Alabama 1970. An evalration 
o? applications of a mathematical simulation model 
in applied socioeconomic research. 


Lovrse Norpstrom, Ph.D. Clark 1971, Economic fore- 
casts and information theory. 

Using information theory, the accuracy of nineteen 
yearly economic forecasters of GNP and its components 
are evaluated on two bases: distribution and turning 
points. The results are compared to accuracy ir pre- 
dicting the level of GNP. The information measure of 
distribution accuracy does not correlate with level ac- 
curacy and indicates that forecasters have improved 
over time. Furthermore, turning point increases are 
predicted better than decreases and GNP turning points 
better than component turning points. 


Maxoto Onta, Ph.D. California (Berkeley) 1971. 
Hedonic price index for boiler and turbo-generator: 
a cost function approach. 


Grcrcr N. Paraskevopoutos, Ph.D. Pennsylvania 
1971. An econometric analysis of the foreign trade 
of Greece, 

Utilizing annual and quarterly data (1954-1966), 
Grezce’s import and export demand equations for major 
groups and subgroups of commodities and services have 
been estimated. The study revealed that Greece’s im- 
ports are income and price elastic, commodity exports to 
OECD countries are income inelastic, most exported 
commodities face strong price competition, and fcreign 
demand for tourist services is highly income and price 
elastic. Applications of the estimates have been made, 
and policy implications have been analyzed. 


Raymonp A. Pepin, Ph.D. Clark 1971. A Monte Carlo 
study of the small sample properties of several si- 
multaneous equation estimating techniques when sta- 
tistical problems are present. 
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A number of sampling experiments are used in study- 
ing the small sample properties of three simultaneous 
regression equation estimating techniques: ordinary 
least squares, two-stage least squares, and limited-in- 
formation single equation. The results suggest that no 
method is clearly superior to the others when several 
statistical problems are present. In addition, the usual 
procedure followed by economic model builders, which 
relies on the use of ordinary least squares estimates in 
specifying the model’s structural relationships, is shown 
to be undesirable. 


A. A. ILMARI PIETARINEN, Ph.D. Duke 1971. On the 
measurability of structure in economics. 


Ricuarp D. Porter, Ph.D. Wisconsin (Madison) 1971. 

Strategies for discrete-time decision models. 

We explore some discrete-time decision models with 
general continuous outcome and payoff functions, and 
develop and analyze some new methods for computing 
solutions to such models. 


Axunpr S. Rao, Ph.D. Rochester 1971. Likelihood 
methods for the estimation of distributed lag models. 
Methods are developed for the direct maximum 

likelihood estimation of Solow’s and Jorgenson’s dis- 

tributed Jag models, These methods are then compared 
with the estimation of the two models in their autore- 
gressive forms, as is usually done. A Bayesian analysis 
of the Solow model is discussed. The power function of 

Durbin’s recent test, for serial correlation in regres- 

sions with lagged dependent variables, is studied and, 

compared with that of the likelihood ratio test. 


Jammourta M. Reppy, Ph.D. Alberta 1970. Statistical 
estimation of the elasticities of demand for nondur- 
able goods in the Canadian economy. 


JEFFREY A. Rots, Ph.D. Michigan State 1971. An 
econometric approach to technological change and 
returns to scale in steam-electric generation. 

The conclusions of this thesis are that thermal elec- 
tric plants operate under increasing returns to scale, 
that technological change between 1948 and 1965 af- 
fected plant efficiency only by permitting construction 
of larger plants, and that the ratio of plant capacity to 
output is affected by variations in the number of 
turbogeherators per plant. Supporting evidence results 
from estimation of a fixed-relative-proportions model 
with exogenous output previously tested and found free 
of specification error. 


DANIEL C. SCHEEL, Ph.D. Oregon 1970. Testing for 
autocorrelation in rational distributed lag models. 


Peter Scumipt, Ph.D. Michigan State 1970. Regres- 
sion analysis with second-order autoregressive dis- 
turbances. 

The testing and estimation procedures which are used 
to alleviate the problems caused by autocorrelated 
disturbances usually assume that the disturbances 
follow a first-order autoregressive process. This study 
attempts to develop suitable testing and estimation 
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procedures under the assumption of second-order auto- 
regressive disturbances. A number of results (obtained 
mainly by Monte Carlo methods) suggest that this 
added generality may be useful unless one has a priori 
information which indicates a first-order process. 


VENKATARAMAN SUNDARARAJAN, Ph.D. Harvard 1971. 
A flexible coefficient bridge model: trend-cycle ad- 
justments in input-output analysis. 


Darre S. Swamy, Ph.D. Pennsylvania 1970. An econ- 
ometric model of the U.S. financial markets. f 
Using fifty-four structural equations and a number of 

identities, this model evaluates the effects of changes 

in certain monetary policy variables. A change in the 

Ọ ceiling rate is found to alter the allocation of credit 

between banks and nonbank financial institutions. 

Restricting the use of Euro-dollar borrowings leads to 

unloading of Government securities by banks and a 

possible twist in the interest rate structure. A change in 

unborrowed reserves produces sharp effects on short- 
term interest rates. 


Peter A, Victor, Ph.D. British Columbia 1971. In- 
put-output analysis and the study of economic and 
environmental interactions. 

The theoretical core of the thesis uses input-output 
analysis to study the flow of materials between an 
economy and the natural environment. Two basic 
models are developed. Both employ a commodity-by- 
industry classification. Data on the waste products and 
‘free’ goods produced and used by the Canadian 
economy in 1961 are estimated and collected. This data 
is combined with input-output data and some esti- 
mates are made of the environmental impact of Ca- 
nadian economic activity. 


Frenck Waace, Ph.D. California (Berkeley) 1971. 
Transient and steady state decision rules of a 
Bayesian consumer who buys in binomial markets. 


MICHAEL A. WALKER, Ph.D. Western Ontario 1971. A 
long-term econometric model of the Canadian 
economy with emphasis on the financial sector: a 
simulation study of some alternative policy rules. 

A non-linear model consisting of forty-six simultan- 
eous equations is estimated from an annual sample from 
the postwar period using limited information tech- 
niques. Extensive simulation and reestimation is carried 
out to obtain a ‘best’ dynamic structure. A control 
sequence and single period dynamic forecast beyond 
the sample is presented. Money-supply and interest- 
rate rules are simulated and ranked according to their 
effect on fifteen-year growth profiles. Ranking was not 
affected by random shocks. 


Davin A. Wyss, Ph.D. Harvard 1971. An econometric 
model of prices and wages in U.S. manufacturing. 
This thesis presents a model of wages and prices at 

the two-digit SIC level. In the wage model, the inter- 

actions between industries are the major force on wage 
changes. This creates a model with significantly longer 
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lags than more aggregate forms. For the price modgl in- 
dices of input and output prices were constructed foi 
each two-digit industry. The industries were ther 
separated into behavioral categories agreeing with thei 
concentration. 


ARSHAD ZAMAN, Ph.D. Michigan State 1970. Consume: 
demand in the United States 1929-65: analysis anc 
estimation. ; 

An investigation of the principles underlying th 
formulation and estimation of a complete system o 
demand equations. Analysis of existing functional form: 
and two suggestions for theoretically plausible para 
metrizations of the double-logarithmic specification fo1 
demand equations. These include a CES specification 
Use of modified Kmenta-Gilbert procedure for obtain. 
ing restricted Zellner-Aitken estimates of parameter: 
from U.S. data on personal consumption expenditures 
Estimates compare favorably with those obtainec 
under leading alternative specifications. 


Monetary and Fiscal Theory, Policy, 
and Institutions 


Rusen D. Atmonacm, Ph.D. Chicago 1971. Nomina 
income, output, and prices in the short run. 

A theory is developed concerning the short-run be 
havior of output and prices in which the deviations o 
the economy from equilibrium output are explained by 
the failures of both laborers and entrepreneurs to havı 
accurate anticipations and/or perceptions about prices 
The aggregate supply curve is shown to be positively 
sloped when laborers misjudge consumer prices anc 
entrepreneurs misjudge input prices, but perfectl 
inelastic when all prices are judged accurately. Th 
results of tests using U.S. data are favorable. 


Eras R. Ason, Ph.D. California (Berkeley) 1970. Ai 
econometric model of the Puerto Rican bankin; 
sector. 


RANDALL Barrrett, Ph.D. Stanford 1971. A positiv 
view of government actions in a market economy. 
The dissertation examines the rational response of i 

vote maximizing government to the pressures placer 
upon it by self-interested agents in an uncertain world 
It provides a theortical explanation for the observec 
patterns of purchasing and taxing generated by : 
democratically organized political system and con 
cludes that public actions in the market, like the alloca 
tion of resources in the private sector, will reflect th 
distribution of wealth. 


Wittram S. Becer, Ph.D. Louisiana State 197C 
Agricultural credit and Columbia’s economic de 
velopment. 

The purpose of this research is to examine the the 
oretical and practical cases for focusing developmenta 
efforts on Colombia’s rural sector as a source of ecc 
nomic expansion. Improvements in agricultural pre 
ductivity, it is shown, can have beneficial effects on th 
process of capital formation, the balance of payments 
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*and tye development of an industrial base. It is argued 

that the necessary productivity improvements in the 
agricultural sector can readily be accomplished by 
modifications in the provision of agricultural credit. 


H. Prescott Bricuiey, Ph.D. Purdue 1970. An ap- 
plication of linear programming to commercial bank 
asset management under certainty and uncertainty. 
A general multiperiod linear programming profit- 

planning model of commercial bank asset management 
is constructed and applied to asset management prob- 
lems under conditions of certainty and uncertainty. Hy- 
pothetical data are derived and used to obtain numer- 
ical solutions, and policy questions of interest to the 
banker are discussed. 


RosALIND Braver, Ph.D. McGill 1971. Inflation and 
the distribution of income and net worth of Cana- 
dian households: 1950-1967. 


James D. BLUMENTHAL, Ph.D. Columbia 1970. Expec- 
tations, forward rates, and the term structure of 
interest rates: municipal bonds. 


Wu1am E. Boyn, Ph.D. Florida State 1971. Response 

to monetary policy: 1960-1969. 

This study tests the hypothesis that lags in the effect 
of monetary policy vary between Federal Reserve Dis- 
tricts owing to differences in financial characteristics of 
commercial banks. The response of selected monetary 
variables to a change in monetary policy was found to 
be highly variable within each district, but little sig- 
nificant difference was found in the average lag for 
each of the twelve districts. 


Francis F. BREEN, JR., Ph.D. Boston College 1971. 
The demand for currency: a multinational study. 
Postwar data for twenty-four countries are employed 

in testing hypotheses about the demand for currency 
suggested by a cash-inventory model and by previous 
studies of the demand for money and for currency. In- 
dividual-country and pooled-data regression estimates 
show unitary income elasticity predominating, with 
some support for “economies of scale.” Absence on 
money illusion seems quite general, and there is evi- 
dence of interest-sensitivity of currency balances in 
economically advanced countries. 


Ira J. Brous, Ph.D. Syracuse 1970. Towards the con- 
version of the public debt into an undifferentiated 
account at a uniform rate of interest. 


Epoar K. Browwnine, Ph.D. Princeton 1971. Income 
redistribution and the negative income tax: a the- 
oretical analysis. 

This dissertation is a theoretical analysis of income 
transfer programs with an emphasis on the negative in- 
come tax. Effects on work effort, distribution, effi- 
ciency, and collective decision making are stressed. The 
final chapter compares the negative income tax to a 
specific form of wage subsidy and the analysis suggests 
that this wage subsidy may be the more efficient method 
of redistribution. 
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James B. Burnnam, Ph.D. Washington (St. Louis) 
1970. Household demand for financial assets, 1947- 
1967. 

The dissertation investigates the impact of com- 
plementary asset-holding patterns on financial system 
stability. Using the theoretical guidelines developed by 
Brainard and Tobin, flow of funds data for the period 
of 1947-1967 and various interest rate series are ex- 
amined with linear regression techniques to test for 
complementarity in the household sector. The probable 
existence of complementarity is shown and its implica- 
tions are discussed. 


Donan R. Byrne, Ph.D. Notre Dame 1971. An em- 
pirically based theoretical analysis of the typical 
savings and loan association. 

Using cross-sectional data for the years 1960 through 
1963 and multivariate regression analysis, the SMSA 
Detroit is studied to ascertain the crucial determinants 
of operating income and expense ratios. Primary 
emphasis concerns the operating expense ratio models 
in which average deposit size and FHA plus VA mort- 
gage ratio variables are found statistically significant. 
The asset size variable does not generally yield sig- 
nificant i-values. Location seems a more important 
qualitative variable than does charter type. 


Georce N. Cartson, Ph.D. Illinois (Urbana) 1971. 
The effects of retail sales taxation of producers’ goods 
on industry relative prices and values added. 

This dissertation utilizes an input-output model of 
the U.S. economy to measure the extent of retail sales 
taxation of producers goods and estimate the effects of 
this taxation on industry relative prices and values 
added. The price effects depend on an industry’s direct 
tax cost and the taxes embodied in purchased inputs. If 
firms are unable to shift tax costs, value added falls by 
more than the unshifted portion of the tax cost. 


Jon T. Cautey, Ph.D. Colorado 1971. The short-run 
shifting of the corporate income tax: an empirical 
test. 


CAROLYN CLARK, Ph.D. California (Berkeley) 1970. The 
permanent income hypothesis of the demand for 
money in Canada, 1926-1965. 


TERRENCE M. CLAURETIE, Ph.D. Washington State 
1971. Monetary growth rates, the business demand 
for funds, and the residential mortgage market. 


Same K. Cooper, Ph.D. Texas (Austin) 1971. The 
economic effects of alternative uses of inactive state 
funds: the case of Texas. 

A theoretical exploration of optimality in cash 
management for governmental units and an empirical 
analysis of the administration of state funds in Texas. 


James C. Cox, Ph.D. Harvard 1971. Liquidity prefer- 
ence and the welfare economics of taxation and gov- 
ernment expenditure. 
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MAUREEN S. CRANDALL, Ph.D. Northwestern 1969, 
Monetary instrument variables as regressors in ex- 
penditure functions. 

The study seeks to establish the nature of the direct 
correspondence between the parameters of action of the 
monetary authorities and aggregate expenditure from 
1947-64. Through several distributed lag pdtterns, 
GNP is regressed on such variables as reserve require- 
ments, discount rate, Federal Reserve open market 
holdings, and Treasury gold holdings. The results sug- 
gest a monetary lag of a year or less, and that the 
strongest variables are those which work upon GNP 
through bank reserves. 


MicHaEL R. Darsy, Ph.D. Chicago 1970. The dy- 
namics of the allocation of transitory income among 
consumers’ assets. 

This dissertation presents an all-capital model taking 
account of the distinction between permanent and 
transitory flows and stocks. The model provides a 
transmission mechanism for monetary policy which is 
characterized by variable lags. The empirical results 
also confirm the implication that the marginal propen- 
sity to spend out of transitory income is variable and 
near its minimum at the cyclical peak and trough. 


Luc De Wotr, Ph.D. Clark 1971. Taxation of un- 
realized capital gains: theoretical and empirical 
analysis. 

Capital gains have long been given preferential treat- 
ment not only in the United States, but in Canada, the 
United Kindgom, Sweden, and Belgium as well. Rea- 
sons for this favorable treatment are briefly explored. 
Since such a favorable treatment of capital gains 
violates the principles of equity, alternative methods of 
capital gains taxation are proposed. The resulting tax 
revenues and effective tax rates by income classes are 
calculated (using 1966 data) and compared with the 
1966 treatment. 


Warren R. Drxon, Ph.D. Colorado 1971. The secular 
and cyclical income elasticity of the property tax 
base. 


StevEN Dozgson, Ph.D. California (Berkeley) 1970. 
The term structure of interest rates and the govern- 
ment securities market. 


Ropert D. Eset, Ph.D. Purdue 1971. Value added 
taxation in the subnational economy: an empirical 
analysis and evaluation. 

The study examines in detail the background, 
statutory provisions, and structural and economic 
characteristics of the Michigan Business Activities 
(value added) Tax (1953-1968). The tax is examined 
for neutrality among factor inputs, impact on various 
business classifications, comprehensiveness of coverage, 
responsiveness to economic growth, certainty of shift- 
ing, ease of administration, and its effects on industrial 
location and growth. In addition, the revenue collection 
and interindustry tax liability effects of alternative 
formulas for apportioning multistate business receipts 
is empirically measured. 
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Rozert A. EIsenBEis, Ph.D. Wisconsin (Madison) « 
1971. A study of the delineation of geographic 
markets for business loans. 

In this study cluster and discriminant analysis tech- 
niques are used to delineate the geographic markets for 
business loans around eight major U.S. cities. Using data 
from the 1955 Federal Reserve Business Loan Survey 
an attempt is made to determine: 1) the number of 
distinct markets existing about each city; 2) the geo- 
graphic extent of each market; 3) the characteristics of 
both the transactions and borrowing firms in each 
market; and 4) the relative economic significance of the 
markets for each city. 


Rozert H. Froyp, Ph.D. Rice 1971. A theoretical 
analysis of domestic tax systems and the provisions 
of the Genera] Agreement on Tariffs and Trade for 
their application to international trade. 

The thesis examines the implications for economic 
efficiency and tax neutrality of the provisions of the 
General Agreement on Tariffs and Trade which codify 
the international treatment of internal taxes on traded 
goods. In addition, several recently proposed changes in 
these provisions are examined. The study develops and 
émploys a neoclassical, two-country, general equilib- 
rium model for a theoretical analysis of the effects of 
various product and factor tax schemes on consump- 
tion, production, and trade patterns. 


James S. Fraticx, Ph.D. Syracuse 1970. A microeco- 
nomic analysis of the impact of changes in the de- 
preciation—tax credit laws in the investment spend- 
ing of twenty-six firms. 


Benjamin M. Friepman, Ph.D. Harvard 1971. 
Methods in optimization for economic stabilization 
policy. 

The primary objective of this thesis is to develop a 
methodology for applying econometric models to prob- 
lems in government policy for economic stabilization. 
An extended dynamic optimization framework gen~ 
eralizes a Tinbergen-Theil algorithm to include a piece- 
wise quadratic objective, inequality constraints, and an 
endogenous time horizon. The thesis also develops the 
concept of subinterval linearization of econometric 
models and derives such linearizations for the Wharton 
models. A final section uses the optimization algorithm 
and the linearized Wharton model to perform optimal 
stabilization exercises. 


Joun G. Futmer, Jr., Ph.D. Alabama 1970. An in- 
vestigation of the effects of Federal Reserve system 
membership on individual commercial banks. 


Louis M. A. R. Gevers, Ph.D. Stanford 1970. Money 
and growth under uncertainty. 

This paper discusses the welfare implications of 
monetary policy in a general equilibrium neoclassical 
growth framework. Individuals face uncertainty in 
their own production processes and therefore have a 
portfolio demand for money as a safe asset. If indi- 
viduals cannot trade risks, Pareto-efficient allocations 
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*maygstill be approximated by government action— 
suitable tax-subsidy policies must be established and 
the rate of deflation of fiat money must be close to the 
average return on risky assets. 


ROBERT A. GILBERT, Ph.D. Texas A&M 1971. Deposit 
relationships and bank portfolio selection. 

A theoretical model of bank portfolio selection is de- 
veloped in which a bank offers lines of credit to some 
customers: which are multiples of their deposits. The 
bank loses desposits if it does not meet the Joan de- 
mands of these customers, which are random variables. 
The model is used to analyze the allocation of bank 
loans between depositors and nondepositors by an 
expected profit maximizing banker as monetary policy 
becomes more restrictive. 


CAROL S. GREENWALD, Ph.D. Columbia 1971. Reces- 

sion as a policy instrument: Israel, 1965-1969. 

This dissertation examines the effectiveness of a 
recession in Israel during the mid-1960’s as a policy in- 
strument in restructuring production toward exports. 
Attention is focused on the Israeli trade balance, the 
role played by fiscal and monetary policies and on the 
domestic adjustments which facilitated or hindered the 
attainment of external balance. It was concluded that 
the recession did induce structural changes in the 
economy which allowed Israel to renew rapid growth 
with an industrial structure more aligned to its de- 
velopment needs. 


Danesu C. Gupta, Ph.D. Minnesota 1971. Monetary 
influences on the inflationary trend in India during 
the third five-year plan (1961-66). 

The thesis is a quantitative study of the demand 
function for money in India. A linear function is esti- 
mated by using quarterly data for 1948-68. The entire 
period as well as five subperiods are analyzed to test 
the significance of explanatory variables. The findings 
for the most part support the existing theoretical 
formulations. 


GIRDHARILAL S. Gupra, Ph.D. Johns Hopkins 1970. A 
monetary policy model for India, 1948-49 to 1967- 
68 


Based on a sample of twenty annual observations 
(1948-49 through 1967-68), a policy-oriented econo- 
metric model for the Indian economy with an emphasis 
on the monetary sector has been formulated, estimated, 
and analyzed. The primary objective was to evaluate 
quantitatively the direct and indirect impacts of 
various policy variables on the model’s endogenous 
variables. The model should be of help in understand- 
ing the portfolio management by the different sectors 
of the economy. 


Donatp W. Horey, Ph.D. California (Riverside) 
1971. A two-sector neoclassical monetary growth 
model. 

This is an attempt to set up a two-sector model 

(households and producers) and to empirically test 

whether changes in the ownership of money between 
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the two sectors has any effect on the neutrality of 
money. Included is a discussion on the definition of 
money which concludes money is a medium of ex- 
change and this characteristic is shared by many goods. 
The concept is quantified and used as the measure of 
money in the empirical work. 


KennetH W. Horrman, Ph.D. Alabama 1970. An 
analysis of the Alabama state debt, 1955-1965. 


Dennis K. Hoover, Ph.D. Columbia 1970. Problems 
in the implementation of economic stabilization 
policy, United States, 1965-1968, 

The study utilized the inside time lag and investi- 
gated the short-range economic goals and instruments 
of major U.S. policy makers, communication of in- 
formation, and coordination of policy. It was con- 
cluded that an excess of goals over the number of 
available, acceptable instruments and failures in com- 
munication and coordination contributed to the de- 
layed fiscal and monetary actions of the period. In- 
formational sources included interviews, Congressional 
hearings, and various government publications. 


Louis J. James, Ph.D. Kansas 1970. A general equilib- 
rium analysis of the expenditure effects of federal 
grant-in-aid programs. 

A two-state static general equilibrium trade model 
consisting of seven independent equations is totally 
differentiated with respect to an autonomous change in 
both matching and unconditional grants. Stimulation, 
substitution, and neutral effects are obtained under 
quantitative restrictions indicating the constant price 
micro analysis in the literature requires implicit as- 
sumptions unsuitable for a full employment economy, 
generally even when tax effects are considered. The 
conclusions also indicate changes in relative prices are 
generally mandatory. 


Ivan C. Jonson, Ph.D. Western Ontario 1971. Pro- 

vincial and municipal debt in Canada, 1946-66. 

This thesis investigates: 1) the sensitivity of debt 
issue by the provinces and municipalities of Canada to 
federal monetary policy; and 2) the effect that the 
presence of provincial and municipal debt in the port- 
folios of financial intermediaries has on the efficacy of 
federal monetary policy. 


Frank J. Jones, Ph.D. Stanford 1971. Household 
acquisition of financial assets: an empirical investiga- 
tion. 


Dux Cxuonc Km, Ph.D. Missouri 1970. The achieve- 
ment of a government output objective through the 
use of subsidies. 

An analysis of how a government may induce a level 
of output which is greater than a market rate of output 
through the employment of different methods of sub- 
sidy in short-run competitive and monopolistic mar- 
kets. It finds that different methods result in expendi- 
ture of different amounts. The effects of the different 
subsidies on the efficiency of firms are also considered. 
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PETER G. Kirxuam, Ph.D. Princeton 1970. The port- 
folio behavior of selected Canadian financial inter- 
mediaries: an econometric analysis. 

An attempt is made to construct an econometric 
model of the investment practices of selected Canadian 
financial intermediaries in order to study the effects 
that various monetary policy actions have upon their 
investment behavior. The model incorporates com- 
mercial banks, life insurance companies, trust and loan 
companies, and a private sector. Several types of finan- 
cial assets are introduced. The results are mixed: most 
individual equation estimates appear reasonable but 
the dynamic properties of the model are less satisfac- 
tory. 


Metvin L. Kiman, Ph.D. Minnesota 1970. Aggrega- 
tive and sectoral hypotheses on the demand for 
money: comparative tests for the business sector. 
It is argued that money demand hypotheses accepted 

as useful at the macro level should, under reasonable 
aggregation assumptions, stand up to empirical testing 
at the sectoral level. Such hypotheses are tested on 
data from the U.S. manufacturing sector. It is found 
that neither the permanent income nor wealth func- 
tions perform well at the sectoral level, while functions 
based on theorizing directly related to the business 
sector provide better results. 


Rozert D. Laurent, Ph.D. Chicago 1970. Currency 
transfer by denomination. 

This study develops a model relating currency 
transfers to currency issued and destroyed. The re- 
sulting estimates of currency transfers make a sig- 
nificant contribution to the explanatory power of 
debits in a simple equation of exchange model. The 
estimates are also used to examine the behavior of 
currency transfers by denomination, the velocity of 
currency transfers, and the share of currency in total 
transfers, over the period 1875-1967. Equations are 
estimated for currency stock and currency transfers by 
denomination. 


Hsi-Cuenc Li, Ph.D. Massachusetts 1971. The eco- 
nomic effects of the proposed federal charter legisla- 
tion for mutual savings banks. 


Davin E. Linpsry, Ph.D. Chicago 1970. The adapta- 
tion of expectations and the consumption function. 
A consumption function is proposed and tested in 

which permanent income is estimated with a variable 
coefficient of expectations. From Maurice Allais’ theory 
of the demand for money and psychological time, the 
coefficient of expectations becomes proportional to the 
desired velocity of money. This theory outperforms the 
strict permanent income formulation for annual data 
in the United States. 


Raymonp E. Lompra, Ph.D. Pennsylvania State 1971. 
Federal Reserve behavior: identification, rationale, 
and implications. 


Joseru Lucia, Ph.D. Pennsylvania 1970. Central bank 
policy in Italy. 
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JosEPHINE M. McEtuone, Ph.D. Iowa State 4970. 
Free gold as a constraint on monetary policy during 
the early stages of the Great Depression. 


Rosert D. McTEEr, JR., Ph.D. Georgia 1971, Flexible 
exchange rates and domestic policy: the Canadian 
case. 

The study examines the ability of flexible exchange 
rates to insulate the domestic economy from foreign 
disturbances and to free domestic policy from external 
constraints. It clarifies and amplifies the theoretical 
model with respect to economic insulation and in- 
dependence and finds that Canada’s flexible rate from 
1950 to 1962 performed well in that regard. 


Aumep A. Matix, Ph.D. Indiana 1970. The money 
supply process in Saudi Arabia. 

The thesis presents a detailed examination of the 
consolidated balance sheet of the ‘Saudi Arabian 
Monetary Agency,’ and a presentation of a con- 
solidated balance sheet for the system as a whole. It 
carries out aggregation of all these micro relations to 
form the money supply model for the period considered. 
A test of the model was performed where the hypothesis 
was accepted. 


Anastasios G. Matrraris, Ph.D. Oklahoma 1971. 

Monetary growth theory: criticisms and models. 

The two main approaches to monetary growth 
theory are the neoclassical approach and the Keynes- 
Wicksell approach. The first part of this dissertation 
argues that both approaches have common method- 
ological errors. The second part of the study is devoted 
to the presentation of four general equilibrium models, 
two static and two dynamic, of the introduction of 
money in a barter economy. All models are solved and 
the solutions indicate the important role of money in 
static and dynamic economies. 


Lewis MANDELL, Ph.D. Texas (Austin) 1970, The 
demand for money in Israel. 

The demand for money in Israel during the period 
from 1955-67 was found to be a function of permanent 
income and expected change in prices. Two definitions 
of money were used in this study. The definition which 
included passbook demand deposits as well as currency 
and checking deposits was found to be superior to the 
definition which did not include passbook demand de- 
posits for prediction purposes. 


Douctas L. MAxwELL, Ph.D. California (Berkeley) 
1971. Measuring tax progressiveness for policy pur- 
poses. 


Tuomas J. Meeks, Ph.D. Duke 1971. A neoclassical 
theory of monetary equilibrium. 


Lorna A. Monti, Ph.D. Texas (Austin) 1970. The 
demand for money by industry. 
A demand for money function for firms is con- 
structed using standard theory of the profit-maximiz- 
ing firm. Money is regarded as a factor of production. 
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e The, three-month Treasury bill rate, a distributed lag 
on Wholesale prices and transactions for the quarter are 
arguments in this function. The parameters of the 
function in logarithmic form are estimated by multi- 
variate regression analysis. Large differences among 
industries are observed. 


Donato J. MULLINEAUX, Ph.D. Boston College 1971. 
Interest-rate ceilings, dealer transactions charges and 
minima and noncompetitive bidding for U.S. Trea- 
sury bills. 

This dissertation examines the effects of regulations 
concerning the maximum rates that financial inter- 
mediaries are permitted to pay depositers on the 
volume of noncompetitive bidding for new U.S. Trea- 
sury bills during periods of high market interest rates. 
Focus is centered on the extent of small-saver par- 
ticipation in the weekly auction for bills during the in- 
tense disintermediation period of 1969 and the initial 
months of 1970 until the minimum bill denomination 
was raised to $10,000. The thesis tests a single equa- 
tion model which explains the level of noncompetitive 
bidding at the weekly auctions. 


CAROLINE A. Murray, Ph.D. Clark 1971. Branching 
and commercial bank performance in New Hamp- 
shire: an econometric analysis. 

A model is developed to examine bank perfarmance 
under two legal environments, unit banking and limited 
branch banking. Selected performance characzeristics 
for each commercial bank in New Hampshire are re- 
gressed against structural characteristics of local bank- 
ing markets for a pre-branching year, 1963, and a 
branching year, 1968. The performance of branch and 
unit banks is compared and several explanations are 
advanced for the less than major impact of branching 
upon bank performance. 


Avan E. Panxratz, Ph.D. Illinois (Urbana) 1971. 

Quantitative loan ceilings in the United Kingdom: 

a theoretical and empirical analysis. 

This study examines the policy role of quantitative 
ceilings on clearing bank lending in the United King- 
dom. The paper summarizes the rationale for use of this 
tool, fits it into the larger scheme of policy attitudes 
and tools, and presents some empirical tests of the im- 
pact and effectiveness of loan ceilings in postwar 
Britain. 


Morris H. Parpve, Ph.D. Tulane 1971. An econo- 
metric investigation of the supply and demand for 
bank loans in the United States, 1954-1965. 


Eisma A. Pazner, Ph.D. Harvard 1971. Optimal re- 
source allocation and distribution: the role of the 
public sector. 

The thesis consists of three independent essays. The 
first presents an attempt to incorporate the concept of 
merit wants within the standard model of modern wel- 
fare economics. The second derives optimal pricing 
rules for public enterprises in a world in which the dis- 
tribution of income is second best optimal. In the third 
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the Averch-Johnson effect is shown to be sensitive to 
most of the taxes imposed on regulated public utilities, 
and certain welfare implications are drawn. 


A. TIMOTHY PETERSON, Ph.D. Cornell 1970. Monetary 
instability in the Philippines, 1956-1966. 


Manrerp O. Peterson, Ph.D. Michigan State 1971. A 
study of asymmetric commercial bank lending be- 
havior. i 
A multidimensional utility maximization model is 

adapted to commercial banking. Demands for loan 
equations for business loans, mortgage loans, and other 
loans are estimated from weekly balance sheet data for 
ten large commercial banks. The data covers the period 
of 1965-1967. The null hypothesis that commercial 
banks do not adjust their loan portfolios asymmetrically 
during tight money versus nontight money situations 
cannot be rejected. 


Francis J. Perrit, D.B.A. George Washington 1970. 
Effects on selected steel imports of a substitution of a 
value added tax for the corporation income tax. 
This study examines impact of various taxes on in- 

ternational trade in order to estimate effects of a sub- 

stitution of value added tax for corporation income tax 
on selected steel imports. Given existing studies of tax 

shifting and incidence and an examination of 527 

transactions involving price quotations for nine im- 

ported and domestically produced steel products, the 

study concludes such a substitution would have little 
effect on those imports. ` 


Epwarp S. Paues, Ph.D. Colorado 1970. The al- 
location of a federal unconditional revenue grant by 
various techniques and alternative state income 
measures. 


MICHAEL PRELL, Ph.D. California (Berkeley) 1971. 
Relative movements of U.S. price indexes in the post- 
war period. 


Joun B. Reiss, Ph.D. Washington (St. Louis) 1971. 
A reexamination of the Peacock-Wiseman displace- 
ment effect: Pennsylvania as a case study. 

Given a level of income and relative prices of public 
and private goods, a budget constraint is established. A 
point on the budget constraint is observed. A series of 
such points are observed over time and a choice path 
exists when these points are linked. Displacement is a 
long-term shift in this choice path, shock a short-term 
shift. Pennsylvania is used to examine how this hy- 
pothesis assists identifying the determinants of state 
spending. 


Mary J. Riepy, Ph.D. Michigan 1971. The impact of 
restrictive monetary policy upon savings and loan 
associations, 1965-1967. 


Harrison K. Roserts, Ph.D. Indiana 1971. Money 
demand: a micro-economic study. 
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STEVEN M. Roserts, Ph.D. Purdue 1971. A stochastic 
inventory model for cash balances with nonzero 
fixed and proportional opportunity and penalty 
costs. 

This dissertation studies a stochastic inventory 
model for cash balances using a dynamic programming 
formulation. Transfers between cash and risk-free 
earning assets are permissible at the start of each 
decision period. Sufficient conditions are established 
which provide a simple optimal policy. A computational 
algorithm is developed maintaining the dynamic pro- 
gramming features of the model. Examples of multi- 
period optimal policies are provided. 


Antony M. Santomero, Ph.D. Brown 1971. Optimal 
transactions behavior and the demand for money. 
The thesis develops a fully endogenous model of 

money demand under certainty. The following results 
are achieved: i) Through analysis of household be- 
havior, the study determines optimal expenditure flow 
pattern for each household. ii) Though analysis of firm 
behavior, the study determines endogenously the op- 
timal frequency of payment. iii) Through market 
equilibrium analysis, the study determines the effects of 
changes in transaction costs and rates of return on 
equilibrium employment and wage rate. 


STUART A. SCHWEITZER, Ph.D. Minnesota 1970. Costs 
and production in banking: the case of the Ninth 
Federal Reserve District. 

This study is an investigation of cost and production 
functions in banking. A homothetic production func- 
tion is used to specify the cost function, so that cost 
function parameter estimates are the basis for pro- 
duction function parameter estimates as well. 


Brock K. Sort, Ph.D. Cornell 1970. Monetary as- 
pects of the currency board and commercial banks 
in Malaya and Singapore, 1951-1966. 


Nancy D. Sipxu, Ph.D. Illinois (Urbana) 1971. The 
effects of changes in sales tax rates on retail prices. 
The study attempts to locate state sales tax burdens 

using metropolitan commodity group Consumer Price 
Indexes. A model is developed in which retail price is a 
non-linear function of wholesale cost and the applicable 
sales tax rate. Estimates of a tax-shifting parameter are 
obtained utilizing fifteen years of quarterly price and 
tax observations. The results show forward tax shifting 
in three-quarters of the cases studied and tax absorp- 
tion in the rest. 


Tuomas D. Srupson, Ph.D. Chicago 1970. Properties 
of the demand for consumer durables, 

A model of the demand for consumer durables is de- 
veloped and estimated. Durables are generally found to 
be more responsive than nondurables to changes in the 
scale, relative price, and interest rate variables and this 
is consistent with the theory. In several respects dur- 
ables are found to be similar to investment. The link 
between monetary policy and the demand for consumer 
durables is explored. 
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Josrru F. Sınxey, JR., Ph.D. Boston College 1971. The 
term structure of interest rates: theory, models of in- 
terest-rate forecasting, and empirical evidence. 
This study considers two separately conceived models 

of adaptive forecasting: 1) the Kane expected-change 
model of interest-rate forecasting (and its restricted 
reduced-form representation in an expanded error- 
learning model) and 2) the standard adaptive-ex- 
pectations model that forecasts interest-rate levels (and 
its reduced-form embodiment in the Meiselman error- 
learning model). Within the context of a modified ex- 
pectations theory, our regression results strongly sup- 
port the expected-change model over the “level” 
model. 


Lewis A. Soroka, Ph.D. McGill 1970. The Canadian 
personal income tax: the response of revenues to in- 
come changes. 


DanreEL STEVELMAN, Ph.D. Columbia 1971. Effects 
of the retail sales tax differential between New York 
City and the surrounding area, with special reference 
to relative burdens by income classes and ethnic and 
racial groups in New York City. f 
This dissertation deals with evasion of the sales tax 

in New York City by purchasing outside the city at a 
lower rate or under no tax. An analysis of location 
within the city and transportation costs and oppor- 
tunities reveals that it is the lower income groups, in 
particular the black and Puerto Rican individuals and 
families, who pay the highest effective rate of sales tax 
because of their relative inability to take advantage of 
lower rates or zero rates outside the city. 


James W. Tuomson, Ph.D. Illinois (Urbana) 1970. An 
empirical investigation of the demand for cash 
balances by large industrial corporations. 

The basic objective was to evaluate several trans- 
action demand models for cash-holding behavior, par- 
ticularly the Baumol and Tobin transaction demand 
models, in an attempt to assess corporate motives for 
holding cash balances. The empirical findings suggest 
that transaction demand models can account for only 
a minor portion of the total cash balances maintained 
by large economic units. 


Tuo B. Tuurston, Ph.D. California (Berkeley) 1970. 
Commercial bank portfolio behavior and the com- 
mercial loan market. 


Rates H. Topp, Ph.D. Washington State 1971. An 
empirical postwar study of the short-run shifting of 
the corporation income tax, 1948-1967. 

This dissertation attempts to measure the extent 
which postwar increases in corporate income taxes have 
been shifted by U.S. corporations primarily engaged in 
manufacturing. Quarterly data allows one to examine 
shorter time relationships and, therefore, to, obtain 
more precise knowledge about the speed and extent 
which the corporate income tax is shifted. This study is 
limited to the postwar period, 1948-1967. 
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® Sauvapor C. UMANA, Ph.D. Southern Illinois 1971. A 


udy of saving and monetization with special 
reference to the Philippines. 

Part I is a case study of building basic economic 
statistics on household and corporate savings and 
financial intermediation in the Philippines from 1951 to 
1965. In Part II, a monetization hypothesis of saving 
(savings per capita and saving-income ratios are some 
positive function of economic development and of 
financial development in some decreasing fashion) is 
given theoretical rationale and empirical content in 
fifty-five countries. 


Gene C. Usetron, Ph.D. Texas (Austin) 1970. Lags 
in the effects of monetary policy: a nonparametric 
analysis of the post-accord period in the United 
States. 


Davo VaNDERFORD, Ph.D. California (Berkeley) 
1970. An econometric evaluation of alternative 
models of the structure of interest rates. 


Mary F. Van Loo, Ph.D. California (Berkeley) 1971. 
The effect of direct investment on Canadiar. invest- 
ment, 


C. Dantet VENCILL, Ph.D. Stanford 1971. Economies 
of scale in financial intermediation: a statistical in- 
vestigation of California Savings and Loan Associ- 
ation. 


Wirtram J. Watsu, Ph.D. Notre Dame 1971. Alleviat- 
ing the regressivity of the sales tax through vanishing 
credits. 


Steven J. Wetss, Ph.D. Colorado 1971. Uniform 
formula apportionment of corporate income for state 
taxation. 


CLIFFORD WHEELER, Ph.D. Missouri 1970. Alternative 
investments for idle government funds. 

The two principal alternatives for the investment of 
idle funds of state and local governments are evaluated 
in terms of the conditions under which indirect returns 
on investments in commercial bank time deposits 
might be realized via operation of an integrated bank 
credit-regional income multiplier. Empirical findings 
that pledging requirements adversely affect bank 
liquidity and inhibit bank lending based upon such de- 
pesits suggest the superiority of U.S. Government 
obligations as outlet for such funds. 


Razurn M. WiiiiaMs, Ph.D. Chicago 1970. Nominal 
Interest rates and aggregate demand: an empirical 
study of the postwar period. 


` International Economics 


MOHAMMAD ALI-AKBAR, Ph.D. Southern California 
1970. The welfare cost of protection: a parametric 
simulation. 

This study attempts to demonstrate 1) the hypothe- 
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sis that tariffs or trade restrictions can entail significant 
welfare losses through misallocation of resources in pro- 
duction and distortion of prices in consumption, and 2) 
the hypothesis that uneven tariff rates cause welfare 
losses of significantly greater magnitude than those ob- 
tained when a uniform tariff applies. A general equi- 
librium analysis previously used by Johnson is used to 
confirm the plausibility of such hypotheses under a wide 
range of values of the parameters in the assumed trans- 
formation and utility functions. 


Ryan C. Amacuer, Ph.D. Virginia 1971. International 
trade, economic reform, and state trading in Yugo- 
slavia. 

This study traces the development of Yugoslavia’s 
foreign trade sector and examines the effects of state 
trading on Yugoslavia’s terms of trade vis-à-vis the 
Comecon nations. Part I of the study traces changes in 
the commodity composition and direction of Yugoslav 
trade. Part II reviews the literature on the discrimatory 
effects of state trading and applies it to the Yugoslav 
experience. The appendixes include detailed tables of 
Yugoslav trade movements during the 1960’s. 


James M. Arrowsmith, Ph.D. Michigan 1970. The 

International Tin Agreements, 1956-66. 

This study examines the major effects of the Inter- 
national Tin Agreements as the basis for an evalu- 
ation of their contribution to world economic welfare 
and the development of the major tin producing 
countries. The world tin economy is described, the 
genesis and structure of the Agreements are presented, 
and an historical account of their operations is given. A 
theoretical model is developed which explicitly con- 
siders private speculation and the simultaneous use of 
export-control and buffer-stock operations. 


Nancy L. Baccorr, Ph.D. Purdue 1970. The modern 
theory of international trade and the Leontief para- 
dox. 

Each of the assumptions of the Heckscher-Ohlin 
theory are analyzed in an attempt to determine which 
assumptions are “critical” to the theory. A critical as- 
sumption is defined as one which cannot be relaxed 
without reversing the Heckscher-Ohlin prediction state- 
ment. Since critical assumptions may be used to explain 
the Leontief paradox, empirical evidence as to their 
significance is evaluated in an attempt to determine 
which assumptions are most likely to explain Leontief’s 
results. 


V. N. BALASUBRAMANYA™M, Ph.D. Ilinois (Urbana) 
1970. International trade in knowledge: a study of the 
Indo-foreign technical collaboration agreements in 
the private sector. 

The study analyzes the impact of licensing agree- 
ments that Indian firms have contracted with foreign 
firms over the period 1957-65, on Indian industrial pro- 
ductivity and balance of payments. The interrelation- 
ship between Indian imports, foreign direct investment 
and licensing agreements in various industrial groups is 
also discussed. 
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Jean M. Benar, Ph.D. Notre Dame 1971. Economic 
integration in the Comecon and the EEC: a com- 
parison. 

This study presents the EEC and Comecen as two 
imperfect economic systems. Systems are characterized 
by three selected economic networks which provide the 
basis for comparison in the two blocs. Integration is 
analyzed via two criteria: (a) the bringing together of 
national networks; (b) the optimizing process which (a) 
must bring about. On this basis, it is argued that net- 
work imperfections are such that condition (a) cannot 
be met in Comecon. It is partly met in the EEC, but in 
a way which is at odds with the conventional theory of 
customs-unions. 


Downatp B. Birmes, Ph.D. Oregon 1970. Alternative 
plans for tariff reduction to favor exports of manu- 
factured goods from the Latin American republics: an 
empirical analysis. 


Joser C. Brana, Ph.D. Minnesota 1971. The allocative 
efficiency of Czechoslovakian foreign trade. 

The allocative efficiency of Czechoslovak foreign 
trade was investigated by means of a linear program- 
ming model which seeks to optimize Czech trade with 
the OECD countries. The model attempts to maximize 
the difference between the value of Czech imports and 
exports subject to capacity and payments constraints. 
The solution of the model indicates that considerable 
welfare losses occur in Czech trade with OECD. Further 
more, the extent of these losses was found to be very 
sensitive to foreign supply and demand elasticities. 


RICHARD A. BREcHER, Ph.D. Harvard 1971. Minimum 
wage rates and the pure theory of international trade. 
The thesis extends the Heckscher-Ohlin type analysis 

of an open economy to the case where the real wage of a 
factor is constrained by a floor so that the factor is 
partially unemployed. Part I sets up the minimum wage 
model. Comparative statics, emphasizing the response 
of employment and welfare to specific parametric 
shifts, occupies Part II. "Part III considers optimal and 
second best commercial policy. 


Raru J. CHarxins, Ph.D. North Carolina 1970. The 
theory of economic integration in a development 
setting: East Africa. 


CHAU-NAN CHEN, PH.D. Chicago 1970. Flexible bi- 
“metallic exchange rates and optimum currency areas; 
a theory of bimetallism. 


J-Kuer Cuovu, Ph.D. Indiana 1970. Chinese (Mainland) 
Japanese trade dynamics, 1950-58 with projections 
to 1975. 

The object of the dissertation is to analyze the scope, 
nature, and development of the economic relation be- 
tween Communist China and Japan after World War 
II. Using an econometric model, two projections of 
China and Japan’s trade to 1980 are made in order to 
examine in detail the potentialities of Sino-Japanese 
trade over the next decade and in order to examine from 
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the theoretical point of view the implications of {his 
trade. The thesis concludes with a comparison between 
the Soviet trade patterns in the 1930’s and the Chinese 
patterns in the 1950’s and 1960's. 


ALAN V. DEearporrrF, Ph.D. Cornell 1971. Growth and 
trade in a two-sector world. 


Jose R. DE LA Torre, D.B.A. Harvard 1971. Exports 
of manufactured goods from developing countries: 
marketing factors and the role of foreign enterprise. 
The need for viable export industries in developing 

countries is one of the critical questions facing govern- 
ment and corporate planners as we enter the second 
Development Decade. The central theme of this research 
is the proposition that the marketing characteristics 
of a product are major determinants of its export 
potential from developing countries, particularly as 
these characteristics affect how, by whom, to what ex- 
tent, and under what conditions successful export 
efforts are undertaken. 


Tuomas E. Dickinson, Ph.D. Michigan State 1971. 
The impact of the United State’s changing its tariff 
on Mexican winter tomatoes: 1967-1977, 

Through linear programming analysis this thesis esti- 
mates the effect on regional production patterns and 
trade flows of alternative tariff levels established by the 
United States against Mexican tomato imports. 


Joun R. Domrncuez, Ph.D, Massachusetts Institute of 
Technology 1971. Devaluation: its spatial and inter- 
temporal price effects in future’s markets. 

The principal purpose of this study was to examine 
the intertemporal and spatial price effects that de- 
valuation may transmit to two closely related markets 
for the same commodity. Attention was given to 
explaining very short-run spatial price spread move- 
ments during sterling crisis periods in which devalua- 
tion expectations may or may not have been present. 
The analysis showed that the spatial spread may be un- 
responsive to a sterling crisis or it may behave in a 
negative manner if expectations foresee alternative 
corrective measures rather than the use of devaluation. 


MICHAEL P. Doorey, Ph.D. Pennsylvania State 1971. 
The Euro-dollar market and U.S. monetary policy. 


Joun O. Earty, Ph.D. Ohio State 1971. An economic 
analysis of agri-business credit sources and uses in the 
Itapetininga and Sao Jose Do Rio Preto areas, Sao 
Paulo, Brazil. - 


Lovis Eeckmoupr, Ph.D. Michigan State 1970. 
Money and wealth in open and interdependent econ- 
omies. 

Quite recently some authors have questioned the 
consistency of the traditional macro-economic equilib- 
rium condition: saving equals investment. They have 
concluded that a ‘full equilibrium” position can be 
reached only if saving and investment are both equal to 
zero. Otherwise, the stock of capital and wealth would 
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° stille growing, which indicates that “full equilibrium” 
is not reached, The thesis studies the implications of this 
approach in the case of open and interdependent eco- 
riomics, considering not only the exchange of goocs but 
also that of capital. 


Mitton Espitt, Ph.D. Michigan State 1970. Inter- 
national capital flows and domestic economic fluctua- 
tions: the United States during the 1830s. 

This dissertation shows that the American economy 
in the 1830's and early 1840’s was dependent on Eritish 
cotton and capital markets. Disturbances in these mar- 
kets led to economic fluctuations in the United States 
which were intensified by the structure of the American 
banking and credit system. Contrary to the conclusions 
of previous works, changes in the supply of specie were 
shown to be asymmetrically related to changes in the 
supply of bank money. 


Jacop A. FRENKEL, Ph.D. Chicago 1970. Money, 
wealth and the balance of payments in a model of 
accumulation. 

A general equilibrium model of an open economy 
with money and other assets is developed. The first 
part investigates the effects of macro-economic policies 
under alternative exchange rate systems and analyzes 
portfolio equilibrium and the international distribution 
of wealth. The second part integrates the monetary and 
the real sectors in both production and consumption, 
and develops a theory of the secular evolution of the 
balance of payments and its components in the process 
of growth. 


Maurice A. Greis, Ph.D. Indiana 1970. The impact 
of technological progress on U.S. trade. 

The main purpose of the study is to theoretically 
analyze and empirically verify the role of technical 
progress on the international competitiveness of U.S. 
manufacturing sector during the last decade. To this 
end, two hypotheses are advanced: a) Industries with 
high levels of technical progress will show a high level of 
exports and vice versa; and b) An export industry will 
have a large share of the international market if it 
possesses a higher level of technical advance than its 
foreign counterpart. Various measures of technical 
progress and trade competitiveness are developed and 
then examined statistically. 


CONSTANTINE GLEZAKOS, Ph.D. Southern Ca-ifornia 
1970. Export instability and economic development: 
a statistical verification. 
. Empirical evidence and statistical tests presented in 
this study support the recently challenged a priori 
arguments that export instability is generally larger in 
the less developed countries than in the more developed 
ceuntries and that this instability is detrimenta! to the 
economic growth of the less developed countries only. 


Tuomas S. Gomo, Ph.D. North Carolina 1971. Integra- 
tion of Latin American chemical industries. 


Ricuaro D. Haas, Ph.D. Duke 1971. A portfolio 
model of international capital flows. 
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Harriet M. Hincx, Ph.D. Rutgers 1971. Trade diver- 
sion in the Commonwealth preference system. 

This study develops and tests a model of discrim- 
inatory tariff treatment. Since Commonwealth pref- 
erences were effected by placing tariffs on nonpreferred 
suppliers, the static partial equilibrium trade effects are 
negative trade creation and trade diversion. The vari- 
ables selected to estimate the trade effects were found to 
be statistically significant. The study showed that pref- 
erences provided an incentive to import commodities at 
increasing levels of fabrication. 


ALFRED K. Ho, Ph.D. California (Los Angeles) 1971. 

Trade liberalization of Japan in the 1960's. 

In 1960, Japan embarked on a ten-year plan to 
double national income and initiated a trade liberaliza- 
tion policy, This study establishes that under certain 
conditions and in conjunction with certain fiscal and 
monetary policies, Japan’s trade liberalization was con- 
sistent with and promoted economic development. Trade 
liberalization improved imports, facilitated the in- 
flows of capital, capital goods, and technology, and 
promoted exports. It built up manufacturing and im- 
proved the utilization of labor. 


ZUBAIR IQBAL, Ph.D. Michigan State 1971. The com- 
parative advantage of developing countries in the 
manufacturing industries and the effects of general- 
ized tariff preferences. 

Under the general preference system, the higher the 
effective protection in the developed countries, the 
higher the preference for the developing countries. 
Therefore, the generalized preferences would give the 
maximum incentive to the establishment in the develop- 
ing countries of those industries that are subject to 
higher effective protection in the developed countries. 
This study tries to find out as to whether these are the 
industries in which developing countries have greater 
comparative advantage and the developed countries, 
comparative disadvantage. 


Rita M. Kerz, Ph.D. Boston College 1971. The de- 
mand for international travel to and from the United 
States. 

This study investigates the travel flows to and from 
the United States on a per country basis within the 
framework of the balance of payments. Various demand 
functions are estimated using the least squares method 
of regression analysis in an attempt to describe the 
growth of demand and the variations therein. Linear 
estimates are made for travel to the United States from 
eighteen countries (European, South American, and the 
Pacific-area) in both the pleasure and the business 
categories. Non-linear forms are used for United States 
travel abroad to six European countries, with demand 
measured either in terms of the number of travelers or 
the total expenditures. 


SADIKIEL N. Kimaro, Ph.D. State University of New 
York (Binghamton) 1971. International trade theory: 
treatment of distribution services. 

Distribution services—services involved in the actual 
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processes of moving commodities between countries— 
are studied by: 1) developing a simple model for handling 
and analyzing intercountry distribution services; 
2) interpreting trade relationship between industrial- 
ized and raw material producing countries within an 
analytical framework which includes distribution 
services; 3) examining possible approaches to empirical 
studies on international distribution services; and 4) 
exploring the problem of choosing the country (coun- 
tries) which efficiently perform the actual tasks of 
distributing commodities internationally. 


Peter A. Koop, Ph.D. Southern California 1970. 

Exchange rate policy and export performance. 

The hypothesis is that devaluation is a viable devel- 
opment strategy, operating through export stimulation 
which finances needed capital goods imports. A model is 
developed which links devaluation and relative export 
performance on a commodity basis. Export data for a 
selected group of silver and gold standard countries 
during the late nineteenth century, when the falling gold 
price of silver meant continuous, exogenous devaluation 
in silver countries for more than two decades, provides 
an empirical test. 


Wru1am E. Kost, Ph.D. Michigan State 1971. Trade 
flows in the grain-livestock economy of the EEC. 
This dissertation develops a production-trade model 

to simulate changes in international trade for livestock- 

grain among major EEC countries as a result of forma- 
tion of the customs union. Estimates of trade with third 

countries are also made. Short-term projections to 1970 

are included. 


ARNOLD F. Kroner, Ph.D. Cornell 1971. An analysis 
of the static welfare effects of a customs union: the 
European Economic Community, 1958-1966. 


Marx L. Lapenson, Ph.D. Northwestern 1970. Balance- 
of-payments impacts of direct foreign investment of 
American firms, 

In this study we construct a dynamic model in 
which changes in all sources and uses of funds of foreign 
subsidiaries of American firms are endogenous. The two 
such variables which directly affect the capital account of 
the balance of payments are capital outflows and return 
dividend flows. We use the model to examine the dy- 
namic response of these variables to a change in the 
difference between U.S. and foreign corporate tax and 
interest rates. 


Donatp E. Lewis, Ph.D. Washington State 1971. An 
empirical test of the Heckscher-Ohlin model based on 
regional trade flows in the United States. 

This thesis develops a comprehensive regional test of 
the Heckscher-Ohlin model using data from the 1963 
Census of Transportation. Import-export matrices are 
prepared which indicate the origin and destination of 
commodities for the nineteen, two-digit SIC industries. 
The available evidence on interregional trade flows is 
inconsistent with the factor proportion hypothesis. 
Several alternative tests were performed and the 
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hypothesis was consistently inadequate in predicting 
regional trade flows of manufactured commodities. 


Ernesto S. LIBOREIRO, Ph.D. Michigan State 1970. 
Effects of the European Economic Community agri- 
cultural policies on Argentine exports of beef. 


Ama R. LIBRERO, Ph.D. Minnesota 1971. An analysis 
of the international demand for Philippine coconut 
products. ; 

The Philippine coconut market was described by a 
nine-equation simultaneous model encompassing multi- 
market and joint product aspects of copra, oil, and meal 
and the interdependence with other economic sectors. 
The demands for these products were price inelastic and 
were significantly influenced by world income and prices 
of palm kernel, soybean, cottonseed, and sunflower seed 
oils and soybean meal. The nature and magnitude of 
market adjustments due to changes in market structure 
and conditions were also analyzed. 


Craupio M. Loser, Ph.D. Chicago 1971. The intensity 

of trade restrictions in Argentina: 1939-68. 

The study captures nominal and effective protection, 
using an all-inclusive concept of restrictions to trade. 
The measurement is pursued considering the difference 
between internal and external relative prices for the 
industrial sectors and agriculture. An index of total 
protection to industry and the social costs of the policies 
are obtained. It is concluded that the real exchange rate 
affected incentives. Imports and the growth pattern of 
the Argentine economy were substantially changed as 
policies were pursued. 


MARTHA F. Loutri, Ph.D. California (Berkeley) 1970. 
An analysis of the cost of foreign aid to the donor 
country: the case of Japan. 


Mouamenp A. L. Lourri, Ph.D. California (Berkeley) 
1970. Latin American exports of manufactures and 
semi-manufactures to the United States: an analysis 
of the effect of unilateral trade barrier concessions. 


BARBARA R. Lowrey, Ph.D. Michigan State 1970. The 
effect of the disparate treatment of tax rebates upon 
trade patterns of manufactured goods under the 
General Agreement of Tariffs and Trade. 

This study examines whether GATT is theoretically 
justified in its border adjustment policies and whether 
the United States suffers under these policies. Border 
adjustments for consumption taxes are justifiable, but 
distort trade if imposed at rates equivalent to domestic 
taxation when external supply or demand elasticities are 
not infinite. Prohibitions of adjustments for corporate 
income and employers’ social security taxes are un- 
justifiable. Estimated results suggest, however, U.S. 
trade does not suffer under current policies. 


Winam R. Lowry, Ph.D. Massachusetts 1971. The 
effects of economic integration in Latin America: 
1955-67. 


DOCTORAL DISSERTATIONS 


© ALAN J. MacFapyen, Ph.D. Pennsylvania State 1970. 
Instability of Canadian foreign trade, 1946-1965. 


DonaLtp MAcLAREN, Ph.D. Cornell 1970. Agriculture 
and the trade balance of the United Kingdom: a 
theoretical and econometric analysis. 

A model designed to appraise the balance-of-pay ments 
effects of alternative agricultural support programs was 
developed. This model was then used to obtain empirical 
estimates of the balance-of-payments effects of agricul- 
tural policies which have been adopted in the United 
Kingdom in an attempt to encourage domestic agricul- 
tural production and to reduce imports. 


Joun H. Maxin, Ph.D. Chicago 1970, The composition 
of international reserves: a problem of choice involv- 
ing risk. 

Portfolio theory is employed as a means to analyze 
the choice by central banks between dollars and gold. 
For nine of the thirteen major central banks considered, 
the choice between dollars and gold is affected by the 
rate of return on dollars and the expected rate of return 
on gold. These results which confirm independenz port- 
folio behavior are consistent with that hypothesis for 
only a part of the dollar holdings of the central banks. 
Therefore some degree of interdependence among cen- 
tral banks cannot be ruled out as a factor influencing 
their choice between dollars and gold. 


Lorran L. Martantes, Ph.D. Stanford 1971. Domestic 
content requirements and foreign direct investment in 
developing countries. 


Jorce R. Materic, Ph.D. Minnesota 1971. An eco- 
nomic analysis of the Chilean fresh fruit and veg- 
etable export sector. 


Donatp J. Matureson, Ph.D. Stanford 1971. Portfolio 
balance and international finance. 

The first section discusses the influence of portfolio 
balance in an open outside money economy. The objec- 
tive is to examine the implications of price flexibility, 
the government budget constraint, and nontraded goods 
on the impact of monetary and fiscal policy. The second 
section examines the implications of a banking system in 
an open economy. The third section extends tke dis- 
cussion to a growing economy. Finally, the analysis is 
applied to Germany’s balance of payments during the 
1960's. 


Joun F. Morratt III, Ph.D. North Carolina 1971. The 
human capital and product cycle explanation of trade 
and the U.S. demand reversal for human capital- 
intensive products, 

The recent factor proportions and product cycle ex- 
planations of U.S. comparative advantage were ex- 
amined theoretically and empirically. It was concluded 
that the two theories appeared to be equally valid. An 
examination of the factor proportions assumption that 
the United States’ relatively abundant factor of pro- 
duction is skilled labor revealed, however, that it was 
true only on a quantity definition and not on a price 
definition. Evidently, a demand reversal has occurred 
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for skill-intensive products caused by U.S. post-World 
War II national defense and space policies. 


Joun E. Morton, Ph.D. Michigan 1970. Portfolio 
balance, growth, and long-run balance-of-payments 
adjustment. 

This study is an extension of Mundells’ analysis of 
macro-economic policy and the balance of payments. 
The Mundell analysis is applicable only in the short run, 
since the Keynesian model on which it is based defines 
asset equilibrium in terms of flows rather than stocks 
and is thus incompatible with conditions of portfolio 
balance. Existing attempts to correct this deficiency by 
imposing conditions of zero investment and constant 
asset stocks are equally untenable as descriptions of 
long-run equilibrium. 


J. G. Guy Morsa, Ph.D. Stanford 1971. The impact of 
import policies on the economy of Ceylon. 

This study is concerned with the impacts of changes 
in import policies in Ceylon in the period 1965-69. An 
input-output factor constraint model with the base year 
1965 is used, and foreign exchange is identified as the 
binding constraint to further growth of the Ceylon 
economy. Production responses to changes in adminis- 
tratively determined import allocations in the face of 
foreign exchange constraint are analyzed to determine 
effects on particular sectors. Results show that import 
substituting manufacturing activities were discrimi- 
nated against. 


YUSUKE ONITSUKA, Ph.D. Chicago 1970. International 
capital movements and economic growth. 

The pattern of economic growth of an open economy 
is analyzed by considering a small country which can 
trade capital with perfect international capital market. 
The various phases of economic growth are discussed . 
according to the capital importer-exporter relation and 
debtor-creditor relation. The same analytical framework 
is also applied to the study of the mature creditor 
{import-surplus) country and to the optimum capital 
export policy. 


Ecuosa Osacts, Ph.D. California (Los Angeles) 1971. 

International reserves and foreign trade adjustment: 

a case study of Nigeria. 

This dissertation compares the cost of alternative 
policies for dealing with external imbalance in the 
Nigerian economy between 1950 and 1966. The time- 
adjusted cost estimates associated with the use of 
income-changing, flexible exchange rate, and financing 
policies indicate financing by international reserves as 
optimal. The rather small and statistically insignificant 
foreign trade elasticities point to the ineffectiveness of 
flexible rates. The study suggests international reserve 
portfolio strategy designed to optimize benefits for 
Nigeria. 

Bopeurpi P. Rao, Ph.D. Ohio State 1970. The eco- 
nomics of agricultural credit-use in southern Brazil. 


Don E. Roper, Ph.D. Chicago 1970. A two-country 
analysis of the distribution of adjustment, capital 
flows, and monetary policy. 
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The thesis focuses upon the world money supply and 
its distribution as influenced by the balance of pay- 
ments. Several proposals for the international coordina- 
tion of monetary policies are shown to be essentially the 
requirement that monetary authorities refrain from 
sterilization policies. The argument for sterilization 
policy is related to the determinants of financial capital 
movements using simulation studies. The distribution of 
the adjustment burden is related to the choice of inter- 
vention currency. 


Epwarp L. Sarers, Ph.D. Pennsylvania State 1970. 
The instability of export proceeds of selected sub- 
Sahara African countries. 


SALVATORE ScHIAvo-Campo, Ph.D, Columbia 1970. 

Essays in export instability. 

The first essay surveys instability indices and de- 
scribes the more efficient ones. The second analyzes 
international instability patterns: while overall in- 
stability declined in recent years, the difference between 
LDC's and DC’s increased markedly. The third surveys 
causes of instability. The fourth finds an inverse asso- 
ciation between country size and instability. The last 
finds a direct association between export instability and 
instability of developmental imports, and between the 
latter and instability of GDP. 


Topp SANDLER, Ph.D. State University of New York 
(Binghamton) 1971. A contribution to the theory of 
devaluation. 

The dissertation builds upon a synthesis similar in 
structure to the model of Tsiang. Capital flows are 
added onto the model transforming it into a balance-of- 
payment model. In addition, the paper contains a com- 
parison between the synthesis model in real-terms versus 
the model in money-terms. A two-country Samuelson 
investment accelerator model is derived in the later 
part of the dissertation. Also, a speculative spending 
accelerator is formulated which expresses the dynamic 
price expectation effect of Alexander. 


WILLY SELLEKAERTS, Ph.D. Michigan State 1971. The 
effects of the EEC on East-West trade. 

This thesis is a study of the trade expanding and 
diverting effects of the EEC on her members’ imports 
from the Communist countries of eastern Europe. The 
empirical results indicate that Romania, Bulgaria, 
Yugoslavia, Albania, Hungary, the GDR and Poland 
shared in the extra-area trade expanding effect of the 
EEC. The USSR and Czechoslovakia, on the contrary, 
suffered from trade diversion. As a group, the Com- 
munist countries of eastern Europe were favorably 
affected by the formation of the EEC. 


Josers SHaw, Ph.D. California (Los Angeles) 1971. 
The British convertibility “plan”: a study in policy 
evolution. 

This dissertation is a history and analysis of British 
foreign economic policy between late 1951 and mid- 
1955. It studies efforts by the government to achieve its 
major foreign economic policy goal, viz., the restoration 
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of nonresident current account convertibility of ‘the 
pound sterling and the simultaneous initiation of a 
floating exchange rate. It discusses the events of the 
period and treats at length the implications of con- 
vertibility and a floating rate for the British economy 
and for western economic institutions. 


EDWARD G. Srarr, Ph.D. Minnesota 1971. The cost of 
import-substitution: the case of the Indian caustic 
soda industry. 

The goals of import substitution are to reduce de- 
pendence on foreign suppliers and to develop domestic 
industries. By these criteria the Indian caustic soda 
industry is “successful.” If maximization of the net 
international value added of goods and services pro- 
duced by a given set of domestic resources is the goal, 
import-substitution in caustic soda is an inefficient use 
of India’s resources. For 1966, the estimated costs of 
this policy was $15—20 million. 


Wrt1am E. STEELE, Ph.D. New York 1970. The role of 
nonprice competition in the analysis of international 
trade patterns. 

Using a simple statistical model, this paper tests 
empirically Staffan B. Linder’s hypothesis that trade 
flows between countries will be greater the more similar 
their demand structures. This hypothesis is contrary to 
the traditional theory which implies that trade will be 
greater between countries the more dissimilar their 
démand structures are. The test results were incon- 
clusive. 


Axram M. Sterrien, Ph.D. Ohio State 1971. Input pro- 
ductivity and productivity change of the crop enter- 
prise in southern Brazil. 


Douctas Stewart, Ph.D. Oregon 1970. Intermediate 
goods in trade: implications for pure trade theory. 


ARNOLD H. StupENMuUND, Ph.D. Cornell 1970. Inter- 
national trade, economic development and the incre- 
mental capital-output ratio. 


FELPE Sova Marty, Ph.D. Massachusetts Institute 
of Technology 1971. U.S. direct investments in the 
Philippines. 


Icusti B. Texen, Ph.D. Purdue 1971. Supply of and 
demand for Indonesian rubber. 

The objective of this study is to determine the nature 
of supply and demand relationships in the Indonesian 
rubber industry and to analyze the policy implications 
of selected key variables. A simultaneous equations 
model consisting of six behavioral equations and three 
definitional identities was developed to describe the 
annual structure of the Indonesian rubber industry. 
Three-stage least squares procedures were used to 
estimate the parameters of the behavioral equations in 
the model. 


G. Richarp Tuoman, Ph.D. Fletcher School 1971. A 
theory of investment incentives: foreign investment 
and Belgian regional development. 


DOCTORAL DISSERTATIONS 


e 
Enard Tower, Ph.D. Harvard 1971. Financial policy 
under alternative exchange rate systems. 

The first part of this thesis is a critical survey of 
earlier contributions to the study of monetary and fiscal 
policy under fixed and flexible exchange rates. The 
second is a reformulation in the light of recent theoret- 
ical developments of certain aspects of the models con- 
ventionally used on these studies. The third part uses a 
special case of the reformulated model to analyze the 
effects of monetary and fiscal policy under the two ex- 
change rate systems. 


HENRI VANDENDRIESSCHE, Ph.D. California (Berkeley) 
1970. The effects of budgetary policy on economic 
growth and instability. 


Jacinto VEREDA, Ph.D. Pennsylvania 1971. Structure 
and export competitiveness of the Spanish wool in- 
dustry. 

The Spanish wool manufacturers can compete inter- 
nacionally. Their difficulties lie more on the marketing 
side than on the production side; their character of 
residual suppliers still hinders their effectiveness. Due to 
the nature of the products and to the production process 
itself, small firms are needed, but they should cooperate 
in order to overcome the many shortcomings presented 
by small size. 


Percy D. Warner ITI, Ph.D. Michigan State 1970. 
The impact of the service on the foreign debt on the 
monetary structure in Argentina: 1955-1965. 

This dissertation tests the hypothesis that foreign 
debt service has been a major deterrent to economic 
development in Argentina particularly, but not ex- 
clusively, through effects on the internal monetary 
structure. The results of the analysis suggest that the 
hypothesis is invalid. 


James A. Witson, Ph.D. Wisconsin (Madison) 1971. 

Trade and factor growth. 

The thesis presents a dynamic version of the Hecksher- 
Ohlin model in which 1) all factors of production are a 
form of capital and 2) investment in each factor and 
changes in relative factor endowments are related to 
relative factor prices. Without knowledge of factor 
supply elasticities, the international division of produc- 
tion is ambiguous when both trade and factor growth 
occur simultaneously. Given a relatively high supply 
elasticity for physical capital, a possible explanation of 
Leontief’s paradox is offered. 


Warin WONGHANCHAO, Ph.D. Cornell 1970. Impact of 
foreign trade and government policies on economic 
growth and development in Thailand, 1955-1967. 


James G. Wrong, Ph.D. Illinois (Urbana) 1970. Effec- 
tive rates of protection in the United States: an an- 
alysis of the Kennedy round tariff reductions. 


CuunG Car Yu, Ph.D. Catholic 1971. Theory, con- 
troversy, and empirical study of arbitrage, spzcula- 
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tion, liquidity and short-term capital movement, from 

1958 to 1969. 

This research is intended to test the arbitrage theory 
and to restructure the theory of speculation and 
liquidity in relation to short-term capital movement, 
together with testing the validity of the revised theory. 
The operations of the Euro-dollar market and the gold 
arbitrage are also analyzed. This study reveals that 
factors affecting the short-term capital movement are 1) 
the spot speculative expectation, 2) the excess of the 
domestic liquidity, and 3) the external deficit of the 
United States. 


Business Administration; including 
Business Finance and Investment, 
Insurance, Marketing, 
and Accounting 


Movustara H. AppexsamaD, D.B.A. George Washing- 
ton 1970. Evaluating capital expenditure proposals 
in large industrial corporations. 

This dissertation reports the methods used by large 
industrial corporations in the United States in evaluat- 
ing capital expenditure proposals. The data were ob- 
tained by means of a questionnaire sent to firms selected 
from the largest 500 industrial corporations listed in the 
June 1968, Fortune Directory. The topics covered in- 
clude: selected administrative aspects, current methods, 
appraisal of methods by the respondents, common prob- 
lems, and selected techniques for capital expenditure 
evaluation. 


Emi ALBERT, D.B.A. Michigan State 1971. Aluminum 

ingot market: 1959-1968. 

The bases of the study are trend analyses of ingot 
deliveries, shipments, production, and inventories. 
Causes of fluctuations in the market are identified from 
historical evidence and an industry survey. Effects of 
the fluctuations are compared with theories relating to 
constant stock-sales ratios, price speculation, and 
hedging against supply interruptions. Results indicate 
that market fluctuations are the result of other than 
changes in demand and that the constant stock-sales 
ratio is not valid. 


Lane K. Anverson, Ph.D. Wisconsin (Madison) 1970. 
The framework of an information monitoring system 
for an Economic Order Quantity (EOQ) inventory 
model. 

The hypothesis underlying this study is that the 
framework for an information system which is centered 
on an EOQ inventory model and based on current or 
expected cost data can be developed for monitoring 1) 
the validity of estimated (standard) values used in the 
components of the HOQ model and its related order 
point, and 2) whether actions specified by the EOQ 
model and its order point are performed within the 
limits established by management. 


Sarm M. Arava, Ph.D. California (Berkeley) 1970. Ac- 
counting information for planning and control 
models: the case of pert and critical path method. 
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Rosert H. Arnotp, Ph.D. Northwestern 1970. An 
examination of the needs of terminal decision units: a 
management information systems approach. 

This study grew out of the recent trend toward closely 
coupled, man-machine decision systems, made possible 
by the advent of online computer systems. The results 
of the research presented in the dissertation suggest 
that there will be important variances in data require- 
ments between terminal and nonterminal decision 
units in similar decision situations, These findings are 
discussed in terms of the use of formal models, search, 
problem formulation, and the integration of organiza- 
tional systems. 


SABER A. M. Awan, Ph.D. Michigan State 1970. The 
acceptance of contemporary management accounting 
techniques in small manufacturing firms. 

The objectives of this research have been to find out 
the extent of application of modern management ac- 
counting techniques in current practice of small and 
medium manufacturing companies; to investigate the 
diffusion of management accounting innovations; and to 
identify the environmental conditions which influence 
this diffusion process. Modern management accounting 
techniques are not widely practiced among small and 
medium companies. Top management’s attitudes and 
the management accountant’s attitudes toward change 
and his professtonal competence are the most important 
factors influencing accounting innovations. 


Peter M. Bantinc, Ph.D. Michigan State 1971. 
Imagery in vertical distribution channel structure: an 
empirical investigation of steel service center images. 
Images of U.S. steel service centers perceived by steel 

mills, service centers, and steel buyers are examined. 
Using semantic differential, factor analysis, and multiple 
regression techniques, similarities between images pro- 
jected and perceived are identified; key-elements repre- 
senting the image spectrum, ranging from unfavorable 
to favorable, are isolated; a basic operational tool for 
image measurement by centers is developed; areas 
offering opportunities for image improvement are 
identified; and the image-profit relationship is tested. 


Ersa F. Baskin, JR., Ph.D. Michigan State 1970. An 
empirical evaluation of the communicative effective- 
ness of consistency exceptions in auditors’ opinions. 
The purpose of this research effort is to examine the 

information content of consistency exceptions in 

auditors’ opinions and to provide empirical evidence 
which will support a judgment as to the effectiveness of 
the consistency exception communication network. 

Also, certain questions concerning the concept of 

materiality are explored. Based on statistical results, 

the conclusion is reached that consistency exceptions 
appear to possess no information content. Also, in- 
vestors do not appear to possess materiality functions. 


Witttam M. Bassin, D.B.A. George Washington 1970. 
An empirical evaluation of methods for estimating the 
parameters of Weibull restoration process hazard 
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functions, and for determining optimal overRaul 
intervals. 

If equipment failures follow a Weibull restoration 
process hazard function, there are several methods for 
estimating the hazard function parameters and several 
optimal overhaul interval models. Both the estimation 
methods and optimality models are evaluated by 
simulation. The results indicate that the maximum 
likelihood and minimum risk estimators are the most 
useful. The most effective model chooses an optimal 
time between overhauls. Bayesian models suffer from 
parameter estimation bias. 


Watpron Berry, Ph.D. Florida 1970. A planning 
program budget system for a university student 
health service. 


Joun G. Beverty, Ph.D. North Carolina 1971. Using 
quantitative methods to develop a flexible credit 
limit policy for a small manufacturing firm offering 
trade credit. 

Into eight quarterly (seasonal) time-cross section 
stepwise multiple regressions, forty independent vari- 
ables derived from the customer ledger sheet were 
entered, with the result that ten or less explain more 
than 50 percent of expected net present value ratio 
(time-adjusted rate of return) on credit sales. Posterior 
distributions of ENPV-Ratio-Predictors being con- 
structed via computer card image sort, a reverse- 
induction sequential-sampling credit management 
model predicts individual customer profitability, incor- 
porating cost of information. 


James D. Brum, Ph.D. Michigan State 1971. An 
analysis of the price behavior of initial common stock 
offerings. 

The market price behavior of initial common stock 
offerings was studied to determine how they have per- 
formed in the past. The major findings of the study 
were: Initial common stock offerings have shown higher 
than normal market rates of return; initial offerings’ 
market price performance has been in disequilibrium 
with the over-the-counter average; initial primary com- 
mon stock offerings have proved to be a better invest- 
ment than the other types of initial offering distributions 
(secondary and mixture offerings). 


Lawrence P. Bout, Ph.D. Purdue 1971. An analysis of 
the behavior of firms supplying purchased inputs to 
agriculture: an experimental approach. 

This study examined the influence of organizational 
structure, agricultural environment, and competitive 
prices on the behavior of farm input supply firm man- 
agers. A business management game, specifically devel- 
oped to simulate the farm supply industry, was used to 
measure the behavior and performance of managers 
under controlled behavioral laboratory conditions. A 
nested factorial ANOV model was utilized to test the 
influence of three main effects. Multiple regression was 
used to test relationships between experimental data 
and other covariates. 
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G.#GEorFREY Boots, Ph.D. Michigan 1971. The man- 
agement of a commercial bank portfolio: a program- 
ming approach. 


Rosert Briscoe, D.B.A. Harvard 1971. Traders and 
idealists: a study of the dilemmas of consumers’ co- 
operatives. 

This study attempts to increase our understanding of 
same of the reasons for success and failure in consumers’ 
ccoperatives. In particular, it sets out to demonstrate 
that the conservatism which characterizes the behavior 
of so many co-ops stems, in part, from the active par- 
ticipant’s ways of perceiving the world of business and 
from the disabling dilemmas he experiences wher: trying 
to reconcile his social ideals with the day-to-day running 
of a supermarket. 


Max Brown, JR., Ph.D. California (Berkeley) 1971. An 
investigation of multiple-product firms. 


Roserr L. Brown, Ph.D, Florida 1970. Competition 
and the Florida automobile insurance plan. 

The Florida Legislature passed an open competition 
rating law in 1967, replacing a prior approval law. The 
resultant competition has changed the market for 
automobile liability insurance. This study demonstrates 
by statistical analysis the favorable decline in assigned 
risks, substandard risks, and addition of new standard 
insurers. The conclusion is drawn that the motorist, the 
insurers, and insurance regulating agency have bene- 
fited from this viable approach to the rating problem. 


RicHarp W. Bronson, SR., D.B.A. Michigar State 
1970. A behavioral case study of a mini-conglomerate. 
This research is believed the first intensive compre- 

hensive case study of a mini-conglomerate. A detailed 

questionnaire was responded to by 113 members ranging 
from foremen to president. Organizational effectiveness 

(criterion) was found to be significantly related to four 

other areas (predictors) measured: personal values of 

“membership,” “organizational” (structural), “dy- 

namic” (process), and external environment. The 

contingency theory of Larsch, Lawrence, and Morse 
appeared to be supported while the Likert participative 
theory appeared not to be fully supported. 


Juumy C. CALDWELL, Ph.D. Alabama 1970. An inquiry 
into business gaming as a pedagogical technique in 
accounting education. 


Eras R. CALLAHAN, JR., Ph.D. Alabama 197). The 
development of an optimization technique for general 
stochastic inventory simulation models. 


CHARLES R. Carison, Ph.D. Michigan State 1971. A 
financial efficiency model. 

A model, using nonparametric statistics, was devel- 
oped for a firm in a given industry to assist in establish- 
ing long-range financial guidelines. Specifically, an index 
of financial efficiency was used in determining the 
appropriate level of current ratio, cash, inventory, fixed 
assets, long-term debt and cash dividends. The data for 
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eighteen drug companies for 1960-69 were obtained 
from Compustat. Weighting factors indicating the rela- 
tive importance of several financial ratios to shareholder 
wealth maximization were included. 


R. Wayne CARTWRIGHT, Ph.D. Purdue 1971. Research 
management in a department of agricultural eco- 
nomics. 

A preliminary appraisal of the applicability of 
selected quantitative techniques to research manage- 
ment in academic agricultural departments. The focus 
of the study was a single case department of agricultural 
economics. Mathematical models were proposed for the 
selection of research areas and research job portfolio 
selection. Software for a research monitoring and re- 
porting system was constructed and was demonstrated 
to be semioperational in the current environment. 


DEREK F. CHannon, D.B.A. Harvard 1971. The 
strategy and structure of British enterprise. 

This thesis describes the growth and development of 
the largest 100 British manufacturing corporations over 
the period 1950-1970. The strategic response of most 
has been diversification in response to changes in com- 
petitive and market forces. Changing strategy has led to 
the widespread adoption of a multidivisional organiza- 
tion structure which differs especially from that found 
in the United States in the lack of incentive reward sys- 
tems. A number of integrated industries were identified 
which had not diversified. 


Mo-Hune Cue, Ph.D. Cornell 1971. A treatment of 
distributed lags in the measurement of advertising 
effectiveness. 


Wriitass O. Crevertey, Ph.D. California (Berkeley) 
1971. Systems cost analysis for hospitals. 


SHEtpon N. Cote, Ph.D. Michigan 1971. Identical vs. 
distinct concepts of income for federal income taxes 
and financial reporting. 


Henry H. Conner, D.B.A. Harvard 1971. Financial 
planning and control education for engineering 
managers. 

The American Society for Engineering Education and 
the Engineers’ Council for Professional Development 
recently formally recognized the need for management 
education for engineers. The purpose of this research is 
to identify the relative usefulness of the elements of 
financial planning and control education to engineering 
managers. 


CHARLES J. Constante, D.B.A. Harvard 1971. An 
evaluation of computer process control in the British 
steel industry. 

The thesis considers the results achieved at thirty- 
seven on-line computer process control installations in 
the British steel industry. Data were collected from 
twenty separate locations and over 100 people closely 
associated with the installations were interviewed. 
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James L. Corrrezr, Ph.D. Pennsylvania 1970, An 
environmental model for performance measurement 
in a chain of supermarkets. 

Environmental variables which are significant esti- 
mators of a supermarket’s behavior are combined into a 
“least squares” planning and control system that will 
pinpoint deviations from expected performance in 
period t+1. Performance is evaluated based on fore- 
casts of sales and gross margin percentages by product 
line and also estimates of controllable expenses. The 
effectiveness of the unit manager is assumed to be in the 
residual and control limits are set at 4207. 


Aice E. Courtney, D.B.A. Harvard 1971. Communi- 
cations research and advertising practice. 

The thesis describes the advertising communications 
process as viewed by practitioners in client organiza- 
tions and advertising agencies. Personal interviews were 
carried out with sixty-six practitioners. Each traced 
through the development of an advertising program 
with reference to a specific communications situation. 
The research identifies the decision variables practi- 
tioners consider, and pinpoints those areas where com- 
munication research is relevant to the practitioner. The 
state-of-the-art in communications research is evaluated 
with reference to practitioners’ needs. Priorities for 
future research are suggested. 


Terry L. CRAWFORD, Ph.D. Cornell 1970. Managing 

a data information system. 

A system of collecting and distributing market in- 
formation throughout a seven state apple producing 
area was designed and operated. The system used the 
U.S. mail, mark-sense cards, paper tape, teletype, and a 
computer. Estimation procedures were developed and 
tested. Information was computer prepared in tabular 
and graphic form. It was concluded that currently 
available equipment offered great flexibility and that 
costs of such a data system is not prohibitive. Estima- 
tion procedures gave reasonable accuracy. 


Gary M. Croocu, Ph.D. Michigan State 1970. An 
investigation of investors’ financial statement knowl- 
edge. 

This research is an attempt to measure the knowledge 
of financial statement terms and concepts currently held 
by the nonprofessional investor. Further, the research 
attempts to discover the relationship between financial 
statement knowledge and certain demographic, be- 
havioral, and attitudinal variables. The research 
methodology employed the use of a pretested, direct- 
mail questionnaire. A representative conclusion of the 
research is that the average nonprofessional investor 
does not have sufficient knowledge of financial state- 
ments to use them in an informed manner. 


Roxar C. Curwan, D.B.A. Harvard 1971. A study of 
the relationship between shelf space and sales for 
selected products in self-service food supermarkets. 
The impact of shelf space changes on unit sales was 

examined for over 400 grocery products in four large 

self-service food supermarkets under actual operating 
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conditions. Coefficients of “space elasticity”—the ratio 
of relative change in unit sales to relative change in shelf 
space—were calculated for each product. A model was 
proposed wherein space elasticity was hypothesized to 
be a function of a number of product-specific variables 
including physical properties, merchandising charac- 
teristics, and use characteristics. 


Henry L. Custer, Ph.D. Alabama 1970. The courts’ 
concepts of accounting principles as revealed by 
court decisions. 


Wittiam W. Damon, Ph.D. Cornell 1971. A model for 
simultaneous decision making among functional areas 
of the firm. 


Heinz Dinter, Ph.D. Florida 1970. A theory of com- 
puter based management control. 


Maynard M. Dotrecnecx, Ph.D. Alabama 1970. A 
study and quantification of executive attitudes and 
preferences pertaining to decisions involving risk. 


Rocer L. Dunsar, Ph.D. Cornell 1970. Some charac- 
teristics of the interaction between budgets and 
people. 


Jonn W. Duncan, D.B.A. Harvard 1971, The beginning 
management consultant: a study of individual 
adaptation to job complexity. 

This thesis presents the results of research on seventy- 
one recent graduates of Harvard’s.M.B.A. Program who 
entered the field of management consulting. The pri- 
mary objective of the thesis was to explore how and why 
these individuals felt they were adapting to their jobs as 
general management consultants. 


Tuomas F. Funx, Ph.D. Purdue 1971. Market analysis 
of branded commercial feeds. 

The underlying objective of this study was to deter- 
mine the characteristics of the market for branded 
commercial feeds which influence the development of 
marketing strategies by commercial feed firms. Specific 
objectives were: 1) to estimate the mixed feed demand 
functions facing individual firms; 2) to investigate 
competitive patterns of the mixed feed market; and 3) 
to investigate farmer purchasing behavior character- 
istics. Multiple linear regression models and a Markov 
brand switching model were the major analytical tech- 
niques used. 


Asa B. GARDINER, Ph.D. Florida 1970. Corporate 
planning in Florida banks. 

The level of corporate planning in Florida banks as 
reflected in deposit growth June 30, 1961 to June 30, 
1966 was measured comparatively. Questionnaire re- 
sponses from 151 banks were converted into a novel 
Planning Level Indicator. Forty-four banks, planning 
above average, showed a very significant 28.7 percent 
difference in deposit growth for the period compared 
to thirty-two below-average planners. The differentials 
had increased to 38.0 percent by June 30, 1969. 
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ARNE GavseL, D.B.A. Harvard 1971. Determinants of 
consumer brand switching: an experiment. 
Consumer brand switching was conceptualized in a 

risk-taking framework, primarily as a funczion of 

perceived risk on the one hand and risk-taking pro- 
pensity on the other. A small-scale laboratory experi- 
ment was conducted, in which paper-and-pencil choices 
among leading brands of ground coffee and toothpaste 

(at varying prices) served as a surrogate for actual 

buying behavior. Perceived brand differentiation was by 

far the strongest switching determinant, followed by 
product importance and deal proneness. 


Perer Gitmour, Ph.D. Michigan State 1971. Develop- 
ment of a dynamic simulation model for planning 
physical distribution systems: validation. 

This dissertation is a formal study of validation of 
computer simulation models in general, and in par- 
ticular an analysis of the performance of a model of an 
integrated physical distribution system. A general 
validation procedure is developed testing long-term 
stability, predictive ability, and the sensitivity of the 
assumptions of a model. Many statistical techniques are 
used for this testing with most emphasis placed on 
spectral analysis. 


Cuartes B. Hanpy, Ph.D. Iowa State 1970. The ac- 
counting for convertible debt. 

An investigation into the reasons underlying cemand 
for and supply of convertible debt. The findings were 
used to determine value of the conversion privilege along 
with the accounting procedures to be followed on the 
books of the issuing company. 


Harorp M. Harris, JR., Ph.D. Purdue 1971. The 
economic outlook for the independent dairy company. 
The objective of this study was to determine whether 

independent dairy companies can be expected to survive 

and remain a viable, competitive force in our economy. 

Data were gathered mainly from detailed interviews 

with executives of twenty large representative case 

firms. Supplemental information from many other 
sources was also gathered. The outlook for this institu- 
tion is not outstanding, but there are possibilities and 
good opportunities for well-managed firms of this type. 


Marcaret M. Hennic, D.B.A. Harvard 1971. Career 
development for women executives. 

This thesis describes an in-depth clinical field study of 
the life and career histories of twenty-five top level 
women executives. Its overriding objective was to dis- 
cover what it was about these women—their back- 
grounds, their education, their personality development, 
their social experiences, their job experiences and their 
resulting self concepts, self ideals and behavioral 
styles—that made it possible for them to succeed in 
administrative roles which their culture and their 
society generally considered almost totally masculine. 


Reora E. HERZLINGER, D.B.A. Harvard 1971. Control 
of not-for-profit organizations: an experiment. The 
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implementation and evaluation of a management 

control system in the Bunker Hill Health Center. 

The purpose of this thesis was to evaluate the impact 
of installing a management control system, of the kind 
used in the private sector, on the effectiveness and 
efficiency of a not-for-profit medical organization. To 
this end, a management control system was installed in 
the Bunker Hill Health Center in the period from 
January to April 1970 and its impact on the Center was 
observed from May to October 1970. 


Yusuxe Horicucut, Ph.D. Rice 1971. Corporate 
financial decisions: a general equilibrium approach. 
The development and application of a general equilib- 

rium model with special emphasis on the interdepen- 

dence of the firm’s investment, financing and dividend 
decisions casts a new light on various aspects of cor- 
porate financial behavior. We derive an investment 
theory which unifies assorted past empirical findings 
into a comprehensive theoretical construct. Our realistic 
solutions to the problems of optimal financing and 
dividend payout are a new challenge to the Modigliani- 
Miller position. 


Hoca A. Hoyt, Ph.D. Michigan State 1970. The rela- 
tive predictive capacity of two bank earnings mea- 
sures: an empirical evaluation. 

The purpose of this study was to determine the rela- 
tive capacity of two bank earnings measures to predict 
future all-inclusive earnings. The two earnings measures 
used were Net Operating Earnings, the measure pre- 
ferred by bankers, and Net Income, the measure pre- 
ferred by accountants. The two earnings measures 
differ in that Net Operating Earnings contains no 
provision for loan losses and no security gains and 
losses. Neither measure was found to have a superior 
predictive capacity. 


James P. Hynes, Ph.D. Michigan State 1971. Truck- 
load motor carrier rates in a normative spatial en- 
vironment, 

Spatial effects in truckload freight rate structures are 
examined in this dissertation in terms of a profit maxi- 
mizing motor carrier. In general, a rate structure will 
emerge which is polarized with respect to each terminal 
in the system, These polarized patterns were found to 
exist in actual general commodity freight rates of a 
motor common carrier. 


CAROL INBERG, Ph.D. California (Berkeley) 1970. The 
general accounting office: a case study in the audit 
techniques as a means of determining management’s 
effectiveness in carrying out an organization’s policies. 


Bos M. Ince, D.B.A. Harvard 1971. The influence of 
fund sources on financial decisions in nonprofit 
hospitals. 

The focus of this study is on how financial decisions 
are made within nonprofit hospitals and how these 
decisions affect costs. From a narrow point of view, the 
study primarily describes and analyzes the influence of 
fund sources on the costs of operating the clinical 
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laboratory, the diagnostic radiology, and the dietary 
services in two Veterans Administration, two Army, and 
two Massachusetts community hospitals. 


Morton I. Jarre, D.B.A. Harvard 1971. The decision 
process in advertising media selection. 

The primary thesis research problem and objective 
has been to develop an (improved) “normative but 
practical” conceptualization or model of the media 
decision-making process focusing mainly on the con- 
cepts and major operational procedures which ad- 
vertisers and their advertising agencies should use to 
make decisions on the selection and use of advertising 
media. 


MAHAVIR Jain, D.B.A. George Washington 1971. An 
analysis of price change associated with stock splits. 
This dissertation examined the relationship between 

stock splitting and market price change. The price 
change was measured between two dates: (1) eight 
months before the split date, and (2) four months 
following the split date. A multiple regression model was 
used and such variables were included as earnings, 
dividends, market trend, earnings growth, and the split 
factor (dummy variable). It was concluded that there 
was no statistically significant price change associated 
exclusively with stock splitting. 


Tuomas E. Jounson, JR., Ph.D. Alabama 1971. A com- 
parative benefit-cost analysis of industrial develop- 
ment bonds and federal tax credits as tools for 
stimulating regional economic development. 


CHARLTON H. Jones, Ph.D. Michigan 1970. An empir- 
ical development of a linear work load model for 
faculty course instruction. 


Maouav P. Kacxer, D.B.A. Michigan State 1970. An 
exploratory study of the marketing adaptation of 
U.S. business firms operating in India. 

The study explored the nature and patterns of mar- 
keting adaptation or adjustments of American business 
firms operating in India. It was found that these 
business firms adapted their marketing effort to a 
limited extent in response to various environmental 
forces. They showed a greater amount of voluntary 
adaptation in the areas of promotion and distribution 
than in those of product and pricing. Most of them were 
interested in maintaining their international product 
standards, yielding only to mandatory changes in prod- 
uct design and packaging. 


MojraBA KAsHEFI-ZmgacH, Ph.D. Michigan State 
1970. An empirical investigation of the relationship 
between value systems and organizational effective- 
ness. 

The organizational and management school did not 
devote any attention to the value systems of organiza- 
tion members as a probable factor for organizational 
effectiveness. The study analyzed the value systems of 
245 executives from the most and least effective sub- 
organizations of a bank, an insurance company, and an 
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educational institution. The effective executives had a 
value system significantly different from that of the 
ineffective ones. They emphasized competence over 
moral values and effectiveness over profitability. 


FREDERICK D. Kenamonp, Ph.D. Alabama 1971. Ac- 
counting theory and practice, social-economic- 
political environment and the federal income tax: 
their interrelationships concerning inventories. 


Jonannes Kinru, D.B.A. Michigan State 1970. The 
accounting provision of the commercial code of 
Ethiopia. 

The study describes the accounting and auditing 
provisions on share companies (corporations) of the 
Ethiopian Commercial Code promulgated in 1960. 
Recognizing the importance of these provisions for 
providing the accounting information indispensable for 
adequate financial planning and control of enterprise 
efficiency, and aiding the overall planning of economic 
development, the study examines the underlying 
rationale behind the code’s accounting provisions. It 
evaluates their relevance, appropriateness and adequacy 
of full disclosure in providing information for sound 
economic decision making. 


Tuomas P. Kiammer, Ph.D. Wisconsin (Madison) 
1970. A study of the association of capital budgeting 
techniques with firm performance and firm charac- 
teristics. 

An empirical study of existing capital budgeting tech- 
niques involving both published firm financial data and 
questionnaire responses. Some answers are suggested 
for the following questions. What capital budgeting 
techniques are being used by firms today? Is there a 
pattern of capital investment procedures associated 
with characteristics of classes of firms such as capital 
intensity or risk? Is a firm’s performance related to the 
sophistication of the capital investment procedures and 
standards it uses? 


Larry F. Konratu, Ph.D. Michigan 1970. Accounting 
and auditing methods used in the prevention and 
detection of employee fraud. 


Marvin R. Koputsxy, Ph.D. Northwestern 1970. Im- 
pact of tax practices on financial reporting. 
Generally accepted accounting principles today con- 

sist of a variety of allowable alternative methods. Thus, 
the accountant finds himself in an environment that 
forces him to make decisions regarding the choice of one 
of several permitted procedures for reporting items on 
financial statements. An understanding of financial 
reporting practice requires knowledge of factors that 
influence such decisions. The purpose of this paper is to 
critically examine one such influence: income tax con- 
siderations. 


GEORGE W. KRULL, JR., Ph.D. Michigan State 1971. 
A study of two-year college transfer students’ ele- 
mentary accounting achievement. 

The purpose of the study was to determine whether 
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twg-year college transfer students and university non- 
transfer students enrolled in intermediate level account- 
ing differed significantly with respect to their levels of 
achievement in elementary level accounting. The major 
findings were that 1) two-year college transfer students 
had a lower degree of elementary accounting achieve- 
ment than nontransfer students, and (2) two-year 
college students did not have similar achievement to 
nontransfer students in intermediate level accounting. 


HERBERT V. Laptey, D.B.A. George Washington 1970. 
A business simulation study of the behavioral im- 
plications of price level adjustments to financial 
statements. 

This study combines the controversy regarding ad- 
justments to financial statements for the effects of 
inflation with the relatively unexplored subject of the 
behavioral effects of alternative accounting methods. 


Josera C. Latona, D.B.A. Kent State 1970. The 
influence of certain external variables, functions and 
behavior on organizational effectiveness. 

This exploratory study revealed that differences in 
performance levels that exist between organizations 
within the same area of endeavor may be attributed to 
one or a combination of the following factors: contrasts 
in 1) external variables, 2) the manner in which certain 
functions are performed by each organization, and 3) 
certain internal variables such as behavioral patterns 
(as measured by individual behavior, intragroup be- 
havior, lateral intragroup behavior, vertical and inter- 
group behavior) of its members. 


GEORGE E. Ler, Ph.D. Purdue 1971. Exploitation of 
information for capital accumulation under uncer- 
tainty. 

The interrelationships between predecisions, solution 
decisions, and value of solutions were examined. This 
was done by analyzing the problem of predetermining 
the length of the planning horizon for capital accumula- 
tion on a case farm. Integer solutions under uncertain 
product price ratios for various planning horizons were 
developed, using a synthetic allegative solution proce- 
dure. A short planning horizon sufficed to analyze the 
labor-limiting case, whereas a longer one was required 
for the capital-limiting case. 


STEPHEN E. Logs, Ph.D. Wisconsin (Madison) 1970. A 
behavioral study of CPA ethics. 

The study examined the ethical behavior of certified 
public accountants in their professional roles and 
identified the factors that affected conformity to or 
violation of professional norms. The formal! control sys- 
tem that exists in a large public accounting community 
was described and analyzed. A determination was made 
of the degree of compliance to the official norms of ac- 
counting practiced by the members of this community. 


Peter M. Lynacu, Ph.D. Michigan State 1971. 
Physical distribution patterns for the metal service 
center industry. 

This thesis studies physical distribution patterns in 
the Metals Service Center Industry. The specific pur- 
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poses of this research were to: 1) compare the existing 
patterns with a maximum performance model; 2) 
determine if size affects the relationship of a Service 
Center to the model; 3) determine if profit affects the 
relationship of a Center to the model; and 4) compare 
differences of opinion regarding customer service among 
those holding different jobs within the Center. 


Josers A. McHucu, Ph.D. Michigan State 1970. The 
derivation of learning task hierarchies and instruc- 
tional objectives for training United States Air Force 
base-level responsibility center managers and resource 
advisors. 

This research employs a newly developed model for 
the derivation of instructional objectives for base-level 
resource managers and their resource advisors. These 
products should provide the foundation of an effective 
resource management training program to be applied 
throughout the United States Air Force. They also 
represent inputs to the remainder of the instructional 
process, i.e., the specification and development of actual 
learning experience. 


Epwarp V. MCINTYRE, Ph.D. North Carolina 1971. An 
empirical study of the effects of current cost financial 
statements on investment decisions. 

In this study undergraduate and graduate business 
students were asked to make decisions concerning the 
desirability of investing in the common stocks of two 
pairs of companies. The purpose of the experiment was 
to see if subjects using current cost financial statements 
made decisions that were different and better than those 
using historical cost statements. No significant differ- 
ences could be detected in the decisions of the subjects, 
regardless of the kind of information they received. 


Davi B. MacKay, Ph.D. Northwestern 1971. Con- 
sumer movement and store location analysis. 

The study developed a dynamic, sequential decision 
process model of individual shopping behavior. Stochas- 
tically defined by sets of discriminant functions, the 
model simulates the multi-stop movement and ex- 
penditures of consumers. Primary contributions include 
1) the development of a methodology which effectively 
models multi-stop movement-and 2) the incorporation 
of attitudinal factors in a spatially defined location 
analysis model. The model, which predicts the sales of 
future stores, was empirically validated. 


Patrick B. McKenzie, Ph.D. Michigan State 1970. 
The relative usefulness to investors of price-level 
adjusted financial statements: an empirical study. 
The purpose of this dissertation was to empirically 

investigate the relative usefulness (to investors) of 1) 
financial statements adjusted for changes in the general 
price level and 2) conventional adjusted financial state- 
ments. Usefulness was defined as predictive ability. A 
multiple correlation model employing selected financial 
ratios as inputs and a simple forecasting model used to 
predict future income values provided the needed 
empirical evidence. In general, no significant differences 
were observed in the usefulness of the two sets of 
financial statements for the periods studied. 
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Tuomas E. McLeon, Ph.D. Alabama 1971. An evalua- 
tion of services to management in connection with the 
annual audit. 


FRANKLIN R. MADERA, D.B.A. Harvard 1971. Mea- 
surement, analysis and reporting of performance in 
multidimensional corporations. 

Translation of foreign currency financial statements 
has been traditionally viewed as a historical process. 
This study suggests that a significant contribution in 
the management of foreign operations will be achieved 
by adding a forward looking approach. Recognition of 
the behavioral implications of the translation process 
will have positive impact upon control systems for 
foreign operations. The selection and implementation of 
a translation method appropriate for the environmental 
conditions of each foreign operating unit and for the 
overall objectives of the multinational firm will enable 
more effective communication between headquarters 
management and the manager in the field. 


Epwarp J. Marien, Ph.D. Michigan State 1970. 
Development of a dynamic simulation model for 
planning physical distribution systems: formulation 
of the computer model. 

This dissertation deals with the computerization of a 
dynamic simulation model for planning physical distri- 
bution systems. Basic components of physical distribu- 
tion systems, which include transportation, inventory 
carrying and handling, facility commitment and com- 
munications, are modeled to aid in the solution of long- 
range planning problems. Main topical areas include 
selection of the predominant computer programming 
language, description of computer subprograms in the 
model’s supporting data, operating and report gen- 
erator systems, and the model’s operating system data 
base. 


ALVIN Martin, Ph.D. Northwestern 1971. The deci- 
sion-relevance of reported accounting information: an 
empirical perspective. 

The study is an examination of the decision-relevance 
of accounting information (in annual reports) reported 
to common stock shareholders. We used a questionnaire 
toselected Chartered Financial Analysts which provided 
information as to the perception of the decision-rel- 
evance of particular annual report accounting variables. 
A multiple regression model was used to test the ac- 
counting variables respondents indicated were useful. 
The consistency of our statistical results supported the 
utility of the accounting data. 


STEPHEN MEYERS, Ph.D. Pennsylvania 1970. A factor 
analysis approach to studying the structure of the 
stock market. 


Diane J. S. Miracte, Ph.D. Stanford 1971. The role of 
the egg futures market in the egg economy: 1940 to 
1966. 

Although focused on a futures market which ended in 

1966, this analysis concerns controversies not yet fully 

resolved and relevant to all futures markets. The study 
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suggests that hedgers are often better than the averagi 
speculator in forecasting price trends in futures mar 
kets—the markets in which they are supposed to tak 
only an inadvertent and passive role in determinin; 
prices. Analysis of the egg futures market in this perio 
indicates that hedgers made by far the greatest tota 
profits, contradicting a major premise of the Theory a 
Normal Backwardation (Keynes). 


Froyp E. Moan, Ph.D. Michigan 1970. Managing in 
computer environment (an in-depth study of manage 
ment of the inventory control function in five selecte 
companies). 


Rogpert M. Monczxa, Ph.D. Michigan State 197C 
Time-shared information systems for purchasing. 
The purpose of this research was to provide new in 

formation on the use of time-shared information sys 

tems for purchasing and materials management. Fiek 

research was conducted with eight firms using o 

planning time-shared information systems and wit] 

seven commercial time-sharing firms. Findings relate: 
to the following were presented: 1) system applications 

2) design and development, 3) major changes, 4) com 

puter systems, 5) future applications, and 6) commerciz 

time-sharing. 


James E. Moon, Ph.D. Alabama 1970. An inquiry int 
the objectives and implementation methods of ac 
counting computer education. 


Wituram J. Morris, JR., Ph.D. Michigan State 197) 
Accounting for common stocks for church pensio. 
funds: an empirical evaluation. 

The subject is the valuation of equity securities hel: 
as a long-term investment. The specific area studie 
was a determination of the valuation method for com 
mon stocks owned by church pension funds that bes 
meet their objectives for investment. The research in 
cluded: development of specific criteria an accountin, 
method should possess; development of a mathematica 
model incorporating the specified criteria to rate alterna 
tive accounting methods; application of twenty-on 
alternative accounting methods to common stock port 
folios; selection and ranking of six acceptable methods 
Both the Historical Cost and the Current Market Valu 
methods turned out to be unacceptable. 


Wayne J. Morse, Ph.D. Michigan State 1971. Th 
allocation of production costs with the use of learnin, 
curves. 

Unit production costs frequently decline as tote 
production increases. A graphic representation of thi 
decline is called a learning curve. This research devel 
oped and tested a cost allocation model based on th 
learning curve phenomenon. Considerable attention wa 
given to the accounting concepts of matching an 
materiality. Solutions were proposed for a number c 
problems which may arise after the model is imple 
mented. It was concluded that the model could be . 
valuable tool in reconciling differences between th 
accounting period and the production life cycle of a prod 
uct. 


DOCTORAL DISSERTATIONS 


. 

Kyynets S. Most, Ph.D. Florida 1970. The role of 
accounting in the economic development of the 
modern state. $ 
Economic theories are based upon an image of a 

preindustrial society; this does not affect the validity of 

the conclusions drawn by price theorists, but attempts 
to apply price theory models to problems of welfare and 
economic development founder on the inadequacy of 
the model of the production sector. One alternative is 
the accounting model, which admits time and space as 
explicit variables. The model is described and applied to 
the firm, the government agency, and the nation. 

French experiences using a similar model are described 

and evaluated. 


Epwarp A. Moses, Ph.D. Georgia 1971. Seasonal 
variations in common stock prices. 

This study is an analysis of seasonal variations in 
monthly closing prices of common stocks listed on the 
New York Stock Exchange over the period July 1962 
through March 1969. In addition to examining season- 
ality in individual common stock prices, an analysis is 
made of seasonality in market averages and of indi- 
vidual stocks in selected industries. 


GEORGE J. Murpry, Ph.D. Michigan State 1970. The 
evolution of selected annual corporate financial re- 
porting practices in Canada: 1900~1970. 

Selected practices are examined to reveal the various 
influences that have shaped corporate reporting prac- 
tices in Canada over the years. The influence of Amer- 
ica, England, Canadian corporate and tax legislation, 
the accounting profession and its various institutes, and 
of financial scandals is portrayed. Practices exemined 
include the evolution of the mandatory audit and the 
content of the auditor’s standard report, of the balance 
sheet and the income statement, and lastly of corporate 
depreciation practices. 


Cuartes E. MYLER, JR., Ph.D. Florida 1970. Market- 
ing policies of Florida’s installment land sales com- 
panies. 


PHILIPPE A. NaErt, Ph.D. Cornell 1970. Mathematical 
models of vertical market structures. 


Larry L. Netson, Ph.D. Purdue 1971, Implementation 
of large scale planning systems: a study of computa- 
tional dynamics and managerial interface. 

This study was addressed to two major problzms in 
the implementation of large scale planning systems, 
namely: computational dynamics and managerial sys- 
tems interface. Efforts to increase computer processing 
efficiency included use of matrix computation techniques 
to improve the mathematical structure of the planning 
systems and use of automated matrix generator/report 
writer systems. An optimizing simulator was designed to 
enhance managerial systems analyst interface. It was 
used experimentally to study the decision-making and 
interface process within the context of tactical and 
strategic planning. 
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FRED NORDHAUSER, Ph.D. Purdue 1971. Foundational 
aspects of quantitative personnel selection research in 
the United States Air Force. 


James K. Owens, D.B.A. Harvard 1971. A study of the 
uses to management of depreciation policy and 
practice. 

The study is directed toward the role of depreciation 
policy and practice in the financial management of the 
nonfinancial corporation. The various definitions of 
depreciation, advanced both by external agencies and 
internal management, are carefully examined to ascer- 
tain points of similarity and contrast. The comparison 
yields some useful insights into present shortcomings 
and the possibility of alterations that might improve 
current depreciation reporting policy. 


Peter G. K. Petratt, Ph.D. California (Berkeley) 
1970. A normative approach to the analysis of real 
estate investment opportunities under uncertainty 
and the management of real estate investment port- 
folios. 


ABRAHAM PizaM, Ph.D. Cornell 1971. Some socio- 
psychological correlates of innovation within indus- 
trial suggestion systems. 


R. Burr Porter, Ph.D. Purdue 1971. Application of 
stochastic dominance principles to the problem of 
asset selection under risk. 

This thesis examines and extends the recently devel- 
oped stochastic dominance procedures for analyzing the 
individual portfolio problem and compares these results 
with the well-known mean-variance and Theta models. 
It presents and demonstrates a new method for deriving 
comparative statics results concerning the equilibrium 
composition of portfolios, adds insights into the theory 
of innovative activity, and produces some further re- 
sults concerning the concept of risk classes. A sub- 
stantial mathematical appendix provides additional 
results. 


VELAGAPUDI K. Prasan, Ph.D. Michigan State 1970. 
An analysis of the purchase clustering patterns of 
food shoppers. 

The purpose of the research was to investigate if 
shoppers who exhibited different degrees of food pur- 
chase clustering could be identified in terms of selected 
characteristics of shoppers. The characteristics ex- 
amined were: 1) socioeconomic and demographic vari- 
ables, 2) selected food purchasing characteristics of the 
shoppers, and 3) role-related self-perceptions of the 
homemakers. The research also examined if shoppers’ 
patterns of purchase clustering among the food stores 
patronized are significantly related to the perceptual 
similarity of these stores. 


Joun H. Pronsxy, D.B.A. Harvard 1971. Pay system 
motivation: a comparative study. 
The study compared the performance motivation of 
three pay systems, differentiated by the amount of pay 
information given to the managerial personnel. It was 
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found that for a pay system to be effective, it must prop- 
erly “fit,” or is contingent upon, the organizational 
variables of task and people. A contingency matrix was 
devised to illustrate the variable relationships. 


Frank E. Ranetui, Ph.D. Alabama 1971. The objec- 
tives of large corporations: some empirical evidence. 


Frep D. Reynoips, Ph.D. Alabama 1970. An analysis 
of the adoption process of retail merchants for a bank 
charge account plan. 


Ricwarp D. Riepr, Ph.D. Harvard 1971. An econo- 
metric model of the income statement of the steel 
industry. 


Mary Lov Roserts, Ph.D. Michigan 1971. The effect 
of information on consumer perceptions of and pref- 
erences for a grocery product. 


Jack C. Rogertson, Ph.D. North Carolina 1970. A 
theoretical and structural design for independent 
audits of management representations. 

This study makes a clear distinction between the 
concepts of audits for management and audits of 
management. The audits of management concept is 
examined in terms of managements’ nonfinancial state- 
ment representations that are transmitted to the public. 
The research problems were to define, clarify and ex- 
plain the term “management representations,” and to 
determine whether an auditor could indeed verify them. 
These tasks were accomplished by utilizing the research 
methodology of journalistic content analysis. 


CHARLES H. Rous, D.B.A. Harvard 1971. A study of 
the relationship between depreciation accounting 
methods and financial policy decisions. 

‘The study examines how companies that use different 
depreciation accounting methods differ in terms of over- 
all financial policies. Policies involving basic capital 
structure and cash flow decisions are examined by com- 
paring sample data from companies using accelerated 
depreciation methods for both financial reporting and 
tax purposes with similar data from companies that use 
a straight-line method for financial reporting purposes 
and an accelerated method for tax purposes. The study 
shows that companies using different depreciation 
methods tend to be very different types of companies in 
terms of basic financial strategy. 


James M. Rovetstap, Ph.D. Michigan 1970. An in- 
vestigation into the role of buyer-initiated, formal 
communication in marketing R&D to the govern- 
ment. 


C. Stevenson Row tey, Ph.D. Wisconsin (Madison) 
1970. Inventory pricing in the grain industry: a study 
of current practice. 

The study demonstrates that inventory pricing prac- 
tice in the grain industry is consistent with generally 
accepted accounting principles, a proposition contrary 
to common belief. This contrary opinion is shown to re- 
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sult from failure to understand the financial reportipg 
effect of hedging. Reasons for differences in reporting 
procedures between the grain industry and other indus- 
tries, and among companies in the grain industry, are 
examined in detail, and reconciled. Suggestions for 
improved financial reporting are made. 


PIERRE J. Rover, Ph.D. Michigan 1970. ee 
warrants as financing instruments. 


Watrer K. Rutrepce, Ph.D. Alabama 1970. Objec- 
tives of and criteria for interim financial disclosure. 


WELIAM L. Sarroris, Ph.D. Purdue 1970. Analysis and 
administration of convenience and advantage licens- 
ing in the small-loan industry. 


Ricuarp F. Sauter, D.B.A. Michigan State 1970. 
Demand estimation in a public utility: an empirical 
model. 

This study provides increased understanding of the 
major factors that influence the demand behavior of 
customers in the industrial market segment of a tele- 
phone utility. It does so by (a) providing a conceptual 
framework for analyzing the variables that might affect 
the industrial concern’s demand behavior, (b) employ- 
ing empirical data to measure and test the degree to 
which these factors influence the demand for specific 
communications offerings, and (c) developing statistical 
models that specify the relationship between the most 
critical explanatory factors and selected demand cri- 
teria. 


Gary G. SCHLARBAUM, Ph.D. Pennsylvania 1971. The 
investment performance of stock property-liability 
insurance companies: 1948-1967. 

This dissertation is an empirical study of the portfolio 
performance of the property-liability companies. Risk- 
adjusted measures of performance are obtained for the 
companies which comprise the sample. These perfor- 
mance measures indicate that the company portfolios 
have performed as well as randomly selected portfolios. 
A decomposition of the overall performance measures 
indicates that the company portfolio managers possess 
no particular forecasting ability. However, investment 
expenses have been held to a minimum. 


Davi F. Scorr, JR., Ph.D. Florida 1970. An inquiry 
into the existence of optimum financial structures. 
This study tests the hypothesis that an appropriate 

range of financial leverage exists for firms in a given 

industry group. The traditional position is supported by 
the results of the one-way analysis of variance performed 
on the common equity ratios of seventy-seven corpora- 

tions chosen randomly from twelve industries. The im- 

portance of earnings variability as opposed to industry 

classes on financial structures was resolved in favor of 
the industry surrogate for business risk. 


Wam B. Seare, Ph.D. North Carolina 1970. Cer- 
tain problems of shopping center development. 


DOCTORAL DISSERTATIONS 


» . 

Vergon C. Secun, D.B.A. Michigan State 1971. An 
investigation of the factors inhibiting growth of con- 
tainerization in domestic surface freight shipments. 

A questionnaire was used to develop a body of opinion 
concerning twenty factors found in current literature 
which relate to slower growth of van sized container 
shipments in domestic movements, as compared to 
foreign shipments. Freight users, carriers, and con- 
tainerization equipment suppliers all felt that economic 
considerations, such as rate structures and empty con- 
tainer traffic, were the most important factors. Freight 
users showed concern over availability of equipment. 
Influence of government was not considered important. 


TAYEL E. SHEHATA, D.B.A. George Washington 1970. 
Management development in the United Arab 
Republic: a comparative case study with special 
reference to the National Institute of Management 
Development. 

The primary objective is to determine “What factors 
influence the effectiveness of management development 
institutes in the UAR as well as in developing countries 
in general.” Data were obtained through a questionnaire 
and personal interviews, supplemented by secondary 
information. Findings form the basis for the recom- 
mendations for course to follow in the development of 
managers needed in the UAR with possible application 
for other developing countries that are undergoing 
industrialization. 


SHMUEL D. Surarer, Ph.D. Columbia 1970. Consumer’s 
buying behavior and the structure of retail industries. 
Using Becker’s theory of allocation of time and incor- 

porating cost of holding inventory, a model of household 

buying behavior—time spent per trip and size of pur- 
chase—is developed. The structure of retail industries, 

i.e., the amount of resources employed and its allocation 

to stores, is shown to be affected by household time 

considerations. Support for this idea is obtained from 
empirical demand functions for the number of stores 
and persons engaged. 


RICHARD H. SHurorp, JR., D.B.A. George Washington 
1971. The neglected problem in inventory budget 
decision making. 

This study is concerned almost exclusively with the 
practical problems of inventory budget decision making. 
Economic order quantity (EOQ) model results provide 
the starting point for this analysis. The study seeks to 
answer the research question: “What effects do imposed 
budgetary controls have on the practical application of 
inventory management theory?” General propositions 
are developed as rational methodologies for suballocat- 
ing budget dollars in organizations with multi-item 
inventories. 


RAYMOND J. Suuster, Ph.D. Michigan State 1971. An 
exploratory study of the ethical perceptions of middle 
and lower level managers and the influence of non- 
technical variables on their decisions. 

The personal, influential, and environmental charac- 
teristics of 101 managers were examined for variables 


1029 


affecting their ethical perceptions. A test was made 
logically analyzing the ethical content of problem situa- 
tions and rationally comparing decision choices of vari- 
ous managerial roles. It was found that organizational 
orientation influences the manager’s ethical decision. 
Factors include: functional bias, differences in technical 
comprehension, variances in equating prudence and 
justice, and differences in importance ascribed to influ- 
ences perceived as operative. 


ANDREW F. Skura, Ph.D. Michigan State 1970. A 
study of the values and value systems of college 
roommates in conflict and nonconflict situations, and 
an investigation to determine whether roommate 
conflict can be attributed to differing values and value 
systems. 

This study dealt with the problems of interpersonal 
conflict. The general methodology involved screen- 
interviewing some 1,200 college students in order to ob- 
tain a final sample of 100 roommate pairs (50 conflict 
pairs and 50 nonconflict pairs). The study found that, in 
general, conflict (or its absence) could significantly be 
attributed to differing (similar) values and value sys- 
tems between college roommates. The study represents a 
significantly new and promising, as well as a heretofore 
unexamined and unresearched, approach to the study of 
interpersonal conflict. 


Paur V. Spears, Ph.D. Kentucky 1970. A method for 
estimation of program economic contributions to 
college and university operations. 

A model develops output-input ratios for adminis- 
trators. Traditional human capital output is rejected. 
Program outputs are identified: education, research, 
public service, support, and miscellaneous. Inputs from 
program aligned ACE fund accounting system taken at 
current costs. Equivalent balance sheets, income state- 
ments, and planning schedules are developed. Steps in 
model development are detailed, and applied to Berea 
College (Kentucky). 


STANLEY R. STANSELL, Ph.D. Georgia 1971. An ex- 
amination of the relationship of reported research and 
development expenditures to common stock price- 
earnings ratio. 

The study first examines the relationship of reported 
research and development expenditures to reported net 
income. A model is developed relating net income to 
four independent variables: total assets, number of 
employees, capital expenditures, and research and 
development expenditures using predetermined lags for 
the independent variables. Common stock price-earn- 
ings ratios are then regressed on the measure of ReD’s 
effect on net income developed in the preliminary analy- 
sis in an attempt to determine whether P/E ratios re- 
flect this relationship. The results indicate that P/E 
ratios reflect the full effect of R&D expenditures on net 
income. 


Witiram T. Stevens, Ph.D. Florida 1970. The develop- 
ment of multidimensional concept of management 
information systems, with particular reference to the 
conceptual framework of management accounting. 
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Davo C. Stumpaucu, Ph.D. Michigan 1970. An in- 
vestigation into certain economic aspects of integrated 
logistics support planning for U.S. Navy weapon 
systems. 


ALDEN P. Surrivan, D.B.A. George Washington 1970. 
An analysis of management training program eval- 
uation practices in American industry. 

Determining whether management training produces 

a favorable return on investment has long been an open 
question. The concept of training being an investment in 
human capital and handled as investment rather than 
period expenditure opens new vistas for studies in 
management. Progress toward ultimate answers in this 
area requires basic understandings of what is possible 
and of the state-of-the-art concerning evaluation of 
management training. This study provides some basic 
training evaluation insights. 


James D. Suver, D.B.A. Harvard 1971. A comparison 
of the management control systems being utilized on 
commercial and government programs in the aero- 
space and defense industries. 

This thesis compares the Management Control Sys- 
tems being used to control cost schedule and technical 
performance on major government and commercial 
aircraft programs. Field research at eight major aero- 
space companies comprise the bulk of research data. The 
basic hypothesis that major differences do exist between 
the types of programs was subdivided into ten basic sub- 
hypotheses oriented to major subareas such as work 
authorization, schedule control, etc. Each subhypothesis 
was then tested and supporting data presented. 


Rona L. Tatuam, Ph.D. Alabama 1970. A taxonomic 
analysis of outdoor recreational participation pat- 
terns, Í 


Norman E. Toy, D.B.A. Harvard 1971. Analysis of 
financial decisions for retirement: an exploration of 
several methodologies where there is uncertainty of 
investment returns and mortality. 

This research, using as background university retire- 
ment programs with choice of fixed-income and equity 
securities, consists of four major parts. The first two 
deal with several subjects’ use of interactive computer 
models of institutional, investment, and mortality en- 
vironments prior to and after retirement. Subjects 
choose investment and actuarial strategies in view of 
uncertainties in investment returns and mortality. The 
third portion deals with assessment of utility for wealth 
at retirement based on previous simulated experience. 
Finally, utility struetures and assessment procedures 
are developed for the retirement period explicitly con- 
sidering uncertain mortality. 


RONALD E. TURNER, Ph.D. Northwestern 1970, Per- 
ceptual dimensions of salesmen: a multidimensional 
analysis of call-allocating and sales-response be- 
havior. 

Techniques for obtaining subjective estimates of 
market characteristics from experienced salesmen were 
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developed. The resulting measures were used to gon- 
struct sales response functions for market analysis. A 
nonmetric multidimensional scaling analysis implied 
the number and types of customer attributes which were 
associated with sales call activity. A paradigm of call- 
allocating behavior by salesmen was proposed and was 
partially validated using multiple regression and dis- 
criminant analysis. Implications for marketing manage- 
ment were discussed. 


RICHARD G. J. VANGERMEERSCH, Ph.D. Florida 1970. A 
study of institutional forces concerned with financial 
accounting in the United States, utilizing the annual 
reports of the U.S. Steel Corporation as reference 
points. 

This dissertation attempts to isolate institutional 
forces affecting financial accounting, using the 1902- 
1969 annual reports of U.S. Steel as the reference point 
for discussion, and to draw conclusions about the effec- 
tiveness of each of these forces. These forces discussed in 
the dissertation are accounting professional bodies, 
federal government bodies, financial analysts and 
writers, stockholders, unions, and the New York Stock 
Exchange. Implications for today’s financial accounting 
are drawn from this study. 


Josern G. Van MATRE, Ph.D. Alabama 1970. Predict- 
ing success for initial public offerings of common 
stock: a discriminant analysis. 


VEDANAND, Ph.D. Michigan State 1970. Role of product 
charisma in buying behavior: an analysis of black and 
white ownership of Cadillacs. 

The study analyzes underlying consumer motivations 
and psycho-social differences of black and white buyers 
of Cadillacs. A theoretical model of charisma behavior 
was developed to explain the buying behavior of 
Cadillac owners; particularly those who belong to the 
subculture of alienation and poverty. Empirical testing 
of the data on attitudinal variables of model suggest the 
charismatic involvement of Cadillac buyers of the 
sample. It also suggests the existence of a market seg- 
ment for luxury and prestigious products in the sub- 
culture, 


HarisH L. VERMA, Ph.D. Michigan State 1970. Devel- 
opment of a joint-order inventory model. 

The inventory control systems that are generally dis- 
cussed in the literature are the fixed-order quantity sys- 
tem, the periodic review system and the (s, S) system 
where s is the reorder point and S is the maximum in- 
ventory level. These are independent ordering rules, 
i.e., the inventory model assumes that each set of item 
decisions is independent. Some joint-order inventory 
models are analyzed and another model is proposed. A 
simulation approach is used to study the economic ad- 
vantages of the proposed joint-order inventory model 
over the “independent” reordering rules. 


James G. VERTREES, Ph.D. Michigan State 1970. 
Evaluation of alternative egg distribution channel 
systems. 


DOCTORAL DISSERTATIONS 


This study attempted to answer such questions as: 
What factors affect costs among alternative distribu- 
tion channel systems? What is the effect of administra- 
tive and exchange coordination upon distribution chan- 
nel costs? What is the effect of instability in trading 
relations between firms upon channel costs? A com- 
parison of channels—processing plant to distribution 
center to retail stores with plant direct to stores—indi- 
cated the average distribution costs of the two systems 
were similar. 


Cxartes G. WALKER, Ph.D. Alabama 1970. A residual 
equity theory of liabilities. 


ORVILLE C. WALKER, JR., Wisconsin (Madison) 1970. 
An experimental investigation of conflict and power in 
marketing channels. 

This study viewed the distribution channels for con- 
sumer goods as social systems of interdependent or- 
ganizations. It focused upon one specific type of interac- 
tion within these systems; conflictful behavior. A con- 
ceptual model was developed to explain the effects of 
different distributions of member dependence and power 
upon the forms and outcomes of conflictful behavior 
within channel systems. Propositions drawn from the 
model received empirical support from several industry 
case studies and a “mixed-motive game” laboratory 
experiment. 


Ricwarp G. Warrer, Ph.D. Michigan State 1970. The 
effects of corporate financial policy on stockholder 
expectations. 

A method for measuring stockholder expectations 
from the relative prices of a stock purchase warrant and 
its associated common stock was developed and applied 
to sixteen firms. Hypotheses regarding the effects of 
dividend policy and capital structure on the expected 
return were formulated and tested. 


Donatp E. Wiseman, Ph.D. Michigan 1971. The 
financial reporting of conditional ownership. 


FREDERICK WIsEMAN, Ph.D. Cornell 1970. Market 
segmentation analyses on the buyers of new auto- 
mobiles during the model year transition period. 


CHORNG-HUEY Won, Ph.D. Minnesota 1970. Capital 
structure and investment behavior. 

This thesis develops an economic theory which ex- 
plains the behavior of the firms’ financial structure and 
investment. Both the Modigliani-Miller approach and 
the expected utility maximization approach are con- 
sidered. The two approaches are reconciled to some 
extent. An investment demand function is formulated in 
the context of expected utility maximization. The 
financial and the investment analyses are synthesized. 


Tuomas D. Woop, Ph.D. Florida 1971. A study of be- 
havioral characteristics of conglomerates. 
Eight behavioral characteristics were attributed to 
conglomerates. Forty-three conglomerates were used to 
accumulate data. Several implications for the future 
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were included. There will likely be increases in: diversi- 
fication among firms, the size and number of firms 
acquired, and acquisition price. Higher returns on in- 
vestment will be required. The rate of merger failures 
will probably decline. Management efficiency and 
specialization will need more attention as well as a study 
of what motivates management. 


Kart M. Zexums, Ph.D. Wisconsin (Madison) 1970. 

Municipal financial reporting. 

This dissertation was concerned with three aspects of 
financial reporting: interim financial reporting, financial 
reporting to the public, and comprehensive annual 
financial reporting. For each of these three types of 
financial reporting, standards were set forth. The valid- 
ity of the standards was established by discussing them 
with practicing municipal finance officers. Finally, 
actual municipal financial reporting practices of a 
sample of municipalities were evaluated in terms of the 
validated standards. 


ROBERT A. ZELTEN, Ph.D. Pennsylvania 1970, Ex- 
aminations of insurance companies. 

The paper contains a theoretical and pragmatic dis- 
cussion of the periodic, regulatory examinations of in- 
surance companies. The study treats all aspects of ex- 
aminations for solvency. Present examination practices 
are discussed and criticized. The present system is 
evaluated in terms of examination frequency, the scope 
of examinations and reporting thereon, examination 
costs and the personnel that conduct examinations. 
Reforms are offered to improve the present examination 
structure. 


Industrial Organization and Public Policy; 
including Economics of Technological 
Change, and Industry Studies 


MIcHAEL J. Baxer, D.B.A. Harvard 1971. The dif- 
fusion of industrial innovations: an exploration of 
factors associated with the process, their measurement 
and predictive utility. 

This thesis has the distinctive quality of bridging the 
economic literature on innovational activity and the 
business literature on marketing new industrial prod- 
ucts. Through the use of regression analysis, using data 
from firms adopting two recent innovations, the signifi- 
cant attributes of customers most likely to adopt new 
products quickly are identified. It is then demonstrated 
how these attributes may be used by innovators to 
accelerate the diffusion process and, thereby, its profit- 
ability. 


Davin J. Beutine, Jr., Ph.D. Harvard 1971. Analysis 
of 1953-1975 changes in the structure of the U.S. 
petroleum refining industry. 

A two-level general equilibrium model is developed 
which allows for variable input proportions and multi- 
product industries. It is used to analyze changes in the 
input structure of the U.S. petroleum refining industry 
between 1953 and 1964 and to forecast the 1975 struc- 
ture. Between 1953 and 1964 changes in product quality 
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specifications, disembodied technological changes, and 
decreases in the relative cost of foreign crude oil were 
the most important factors explaining the increased 
capital intensity. Between 1969 and 1975, decreased 
tetraethyl lead consumption will lead to continued in- 
creases in capital intensity. ` 


Lours K. Bracaw, JR., D.B.A. George Washington 
1970. Some characteristics of successful technological 
innovations, and their patterns. 

Technological innovation is examined in intradis- 
ciplinary focus by building a model comprising phases of 
idea generation, problem solution and implementation. 
Organizational funding delineates the first two phases. 
Retrospective case studies of thirty-one new products or 
processes recognized as successful innovations by indus- 
trial research were drawn as samples to test the model by 
semistructured interview methodology. Data provided 
significant reinforcement for the model hypothesized. 


Ben S. Branca, Ph.D. Michigan 1970. Research and 
development, profits, and sales growth. 

In this study relations between research and develop- 
ment, profits, and sales growth are examined. R&D may 
increase or be increased by profits. Both of these possible 
relations are studied and compared in this dissertation. 
In addition, associations between R&D, sales growth, 
and its variance are considered. Data for a sample of 166 
firms covering the 1950-64 period were used to test 
these relations. These firms were among the 1,000 largest 
manufacturers in 1950. For comparative purposes data 
from a second sample of 59 firms for the 1928-39 period 
was also examined. 


STEWART E. BUTLER, Ph.D. Brown 1971. The effects of 
managerial attitudes toward risk on research and 
development project funding in small firms. 

Three R&D project funding models are developed and 
tested against project expenditures of a case-study firm. 
The model which most accurately predicts the funding 
decisions of the firm employs a managerial utility func- 
tion containing expected project profit and non-linear 
risk preferences. The model is shown to imply that risk- 
averse firms will invest less than firms with linear risk 
preferences, and that firms which are risk-preferers will 
invest more. 


Ropcer D. Cartson, Ph.D. Claremont School 1971. 
The economics of geothermal power in California. 
Geothermal power plants will enjoy the advantage of 

having lower marginal costs than conventional plants as 

well as pollution free operation to preserve the en- 
vironment. The advantages will be apparent for those 
areas which can utilize a geothermal power plant most 
fully because of a regular demand for power. Definitive 
analysis for a particular location would demand the 


consideration of other relevant factors such‘as capital 


costs and the size of the market area involved. 
Srpngy L. CARROLL, Ph.D. Harvard 1971. An economic 


_ analysis of the airframe industry in the United States. 
In this study the familiar framework of structure, 
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behavior, and performance is used to gain some insights « 
into the airframe industry in the United States duging 
the period 1957-1966. After a rather careful definition of 
the industry, the structure in the government and com- 
mercial sectors is outlined separately. Next, price 
determination and other aspects of behavior are in- 
vestigated and found to be markedly different in the two 
markets. Finally, profits performance in the separate 
areas is scrutinized. 


Don R. Coox, Ph.D. Alabama 1970. Impacts of chang- 
ing price levels on the monetary accounts of personal 
finance companies. 


GEORGE E. Drat, D.B.A. George Washington 1970. 

The pricing of clinical laboratory tests. 

This study attempts to obtain, on the basis of a 
national sampling of clinical laboratories in hospitals, in 
independent laboratories directed by pathologists or 
other doctors of medicine, or by physical scientists or 
technicians, the following information: the costing of 
tests and services; price policies and pricing factors for 
the tests and services provided by these laboratories. 


Dennis P. DE MEtrTo; Ph.D. McGill 1970. The effect of 
foreign competition on the Canadian primary steel 
industry: 1950-1966. ; 

This thesis analyzes how an increase in foreign com- 
petition has resulted in improvements in the operating 
efficiency of firms in the Canadian primary steel in- 
dustry during the 1950-66 period. The performance of 
this industry is analyzed with the aid of a model based 
on recent developments in oligopoly theory as applied to 
situations where outside competitive pressures will force 
domestic steel firms to become more efficient by exerting 
a downward pressure on their prices and costs. The 
actual behavior of the steel firms during this period has 
conformed to the expectations generated by the model. 


Davi A. DRINKWALTER, Ph.D. Western Ontario 1971. 
Some economic characteristics of Canadian exporting 
firms. 

This study examines the extent to which interfirm 
differences influence sales of Canadian manufacturing 
firms in foreign markets. Particular attention was paid 
to the amount of research conducted by the firms, the 
age of their productive facilities, their return on invested 
capitals, their asset base, and the age and educational 
level of their managerial bodies. 


Isaac ExRLICH, Ph.D. Columbia 1970. Participation in 
illegitimate activities: an economic analysis. 

A theory of participation in crime is developed and 
tested against data on crime variations across states and 
over time in the United States. The effect of probability 
and severity of punishment, unemployment, wealth and 
income inequality on the rate of specific crimes and the 
response of whites and nonwhites is predicted and 
estimated empirically. The empirical investigation deals 
with the interaction between crime and law enforce- 
ment activity and estimates the effectiveness of the 
latter. . 
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Am Ezzati, Ph.D. Indiana 1971. A computer simula- 

etion model for evaluating the dependency and bar- 
gaining power of the oil producing countries versus 
the international oil companies. 

An empirical examination of the forces determining 
the relative bargaining strength of the oil countries and 
the companies. Parameter estimates are then used to 
build simulation models. 


Mouyammap O. Farrux, Ph.D. Cornell 1970. Struc- 
ture and performance of the rice marketing system 
in East Pakistan. 

A study to ascertain the extent to which there are 
imperfections in the working of the rice markets in 
East Pakistan and to diagnose the causes of any im- 
perfections. The marketing system was found to have a 
large number of participants, likely to lead to a high 
degree of competition. The marketing system could ex- 
pand relatively rapidly if large increases in agricultural 
production required such expansion but governmental 
action has largely been restictive of the private trade 
and would have to move towards more facilitative 
types of measures if modernization is to occur. 


Epwarp L. Ferron, D.B.A. Harvard 1971. The in- 
fluences of new technology on the marketing of pro- 
duction inputs in a developing economy: the high 
yielding rice varieties in the Philippines. 

The focus of this study is the revolution that has 
occurred in the marketing of production inputs for rice 
in the Philippines. It examines the changes that took 
place between the introduction of the high yielding 
rice varieties in this country in mid-1966 and the 
achievement by the Philippines of self-sufficiency in 
rice production a short two years later. 


Wium P. Ferb, Jr., Ph.D. North Carolina 1971. 
An empirical study of the effect of market concen- 
tration on interest rates charged by commercial 
banks on small unsecured short-term business loans. 
This dissertation dealt with the relationship between 

market concentration and market performance in local 

banking markets in the United States. Market per- 
formance was measured by interest rates charged on 
small, unsecured, short-term business loans, these in- 
terest rates being obtained by use of a questionnaire 


sent to each bank. The basic conclusion was that a’ 


marginal relationship between market concentration 
and interest rates charged seemed to exist, with higher 
concentration leading to slightly higher interest rates. 


Wituam J. Freer, Ph.D. Missouri 1970. An inter- 
regional analysis of the soybean processing industry 
with particular emphasis on the southern region and 
the Tennessee Valley. 

This study was a spatial equilibrium analysis with 
linear programming used to identify least-cost flows of 
soybeans, meal, and oil; and to evaluate the competi- 
tive position of the South under varying economic 
conditions. Different models were specified in order to 
investigate potential adjustments to changes in trans- 
portation and processing technology, rate innovations, 
as well as changes in regional supplies and demands. 
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Tuomas G. Ganiatsos, Ph.D. California (Berkeley) 
1971. Foreign-owned enterprise in Greek manufactur- 
ing. 


Davin Grpert, Ph.D. Harvard 1971. Mergers, di- 
versification, and the theory of the firm. 

Given the assumption of a well functioning capital 
market and profit maximizing management, two factors 
provide the basis for a negotiated acquisition: dif- 
ferences in expectations on the part of the acquiring 
management versus the existing management of the 
profitability of the potential acquired firm; synergistic 
potential. Using the alternate goals suggested by the 
so-called “new theories of the firm” (e.g., risk aversion 
and growth maximization), “manipulation” of the dis- 
count rate applied to the expected profit stream of the 
potential acquisition provides an additional basis for a 
negotiated acquisition. 


Paut B. GinspurcG, Ph.D. Harvard 1971. Capital in 
nonprofit hospitals. 

The problem of resource allocation in a private non- 
profit sector is approached through a study of hospital 
investment. Based on a programming model, analysis 
of a sample of hospitals shows total investment to 
depend upon hospital size and capital availability 
while composition of investment is also dependent on 
demand and contributions for operations. Allocation is 
shown to be dominated by access to capital grants, a 
variable shown to be weakly correlated with an ef- 
ficient allocation. 


Joun R. Grenn, D.B.A. George Washington 1971. 
Public policy and the pharmaceutical industry: po- 
tential impact of proposed legislation. 

This study’s objective is determining effects on com- 
petition among pharmaceutical manufacturers if Con- 
gress were to enact certain legislation. The means of ac- 
complishing this objective is testing hypotheses cen- 
tered around three bills introduced into the 91st Con- 
gress. The passage of only one bill considered, the 
Montoya Medical Insurance Bill, was found to be po- 
tentially able to affect competition among pharma- 
ceutical manufacturers. A major portion of the research 
deals with establishing how competition operates 
among pharmaceutical manufacturers. 


JoeL D. GorpHar, D.B.A. George Washington 1971. 

An exploratory study of technological innovation. 

A study of the personal, organizational, and in- 
formation flow variables associated with the innovative 
process. Recipients of the ‘“IR-100” award were studied 
by self-administered questionnaire yielding a sample of 
110 successful innovations. The data suggests that 
scientists and engineers are equally often innovators 
and exhibit the same type of satisficing behavior in in- 
formation search as noninnovators. A new model for 
the “Design Concept Formulation” stage of techno- 
logical innovation is suggested and a dichotomy is 
drawn between technology-means and economic-need- 
stimulated innovations, suggesting changing roles for 
technology transfer. 
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Tuomas W. Harr, Ph.D. Missouri 1971. Production 
and investment in the European steel industry. 
Fixed proportion production functions, derived from 

engineering data, specify production process alterna- 
tives. Linear programming is used to estimate the 
optimal combination of steel producing activities in each 
ECSC country. The process analysis model is then 
modified into a dynamic framework incorporating in- 
vestment. An econometric study of market demand 
is combined with a variation of the kinked-demand 
curve hypothesis to provide a rationale for stable 
market shares. The model is employed in an analysis of 
recent developments in the European steel industry. 


Trsotay M. Hammonps, Ph.D. Cornell 1970. Utiliza- 
tion of protein ingredients in the U.S. food industry. 
This study provides an economic analysis of protein 

rich food products which are available for use as pro- 

tein supplements in fabrication of manufactured food 
products. The type and availability of protein sources 
are identified. The functionality of various protein-rich 
food additives as stabilizers, emulsifiers is identified. An 
attempt is made to project the type and extent of pro- 
tein additive use which may be expected in the future. 


Ricuarp K. Hart, Ph.D. Kansas State 1970. An in- 
vestigation of discrimination in the rail rate structure 
with emphasis on regional incidence in the Missouri 
Basin area of the Great Plains. 


Joszrw M. Japtow, Ph.D. Virginia 1970. The eco- 
nomic effects of the 1962 Drug Amendments. 

The 1962 Kefauver-Harris Drug Amendments were 
designed to increase price competition for ethical drugs 
and enhance the safety of new drug testing, While suc- 
cessfully reducing the marketing of ineffective drugs, 
the amendments also have raised drug R&D costs and 
entry barriers to drug markets. These latter results 
have contributed to declines in the development of sig- 
nificant new drugs and in the competitiveness of 
ethical drug market structures. 


Ricwarp S. Jounsron, Ph.D. California (Berkeley) 
1970. The growth of firms in some food marketing 
and processing industries. 

It was postulated that data on size distributions of 
firms in some food and beverage industries were gen- 
erated by a homogenous, first-order Markov process. 
Transition matrices were then estimated for these in- 
dustries. A firm growth model was developed and the 
estimated matrices were used to test this model against 
Gibrat’s Law of Proportionate Effect. The results were 
somewhat supportive of the growth model and cast 
doubt upon the predictive power of Gibrat’s Law. 


StantEy M. Karz, Ph.D, Pennsylvania 1970. A three- 
dimensional demand model of the competition be- 
tween regulated rail and motor transportation in the 
United States, 

This study seeks to create a transportation demand 
model which includes a competitive service variable 
and to test that model with empirical data for the 
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purpose of establishing the relevancy and separabiity 
of price and service as explanatory variables in the ge- 
mand for competitive transportation. A quantifiable 
form for the service variable is postulated, and data are 
collected from industry and government sources. 
Empirical results strongly confirm hypotheses of sep- 
arability and relevance of these factors. 


Atvin Kaytor, Ph.D. Colorado 1970. Resource al- 
location and control in the weapons acquisition 
process. 


Key Wuan Kru, Ph.D. California (Berkeley) 1971. The 
price and output of the Japan national railways, 
1949-1963. 


Yune Bone Km, Ph.D. Colorado 1971. The feasibility 
of establishing the sugar beet industry in Korea 
and some related policy problems. 


James T. Kynearsey, Ph.D. Ohio State 1970. An 
economic evaluation of mergers in the railroad in- 
dustry—the CxO/B&O consolidation: a case study. 
The study examines the impacts of large scale mer- 

gers in the railroad industry on various structural and 
performance characteristics. Among the more im- 
portant hypotheses that are tested are those that relate 
merging to technical progress, size to technical progress, 
and pre-merger to post-merger technical progress. Two 
of the principal conclusions are that the costs of ad- 
judication proceedings are excessive relative to the 
benefits and that, in the freight sector, mergers have 
been quite effective. 


Russet, M. Knicut, D.B.A. Harvard 1971. A nor- 
mative model for merger negotiations: the role of 
contingent contracts in the merger and acquisition 
decision. 

The use of contingent merger contracts is reviewed 
and a normative model for merger negotiations pro- 
posed. Pareto optimal contingent contracts are de- 
rived, The study also describes problems and cures for 
contingent contracts and simulated merger negoti- 
ations where contingent contracts were introduced. 
These proved quite effective in facilitating agreement. 
The success or failure of a merger can often be traced 
to the price paid for the acquired firm. Contingent con- 
tracts helped determine a realistic price. 


Georce F. Koprirts, Ph.D. Georgetown 1971. Dividend 
remittance behavior within the international firm: 
a theoretical and empirical analysis. 

A hypothesis of foreign subsidiary dividend be- 
havior is derived from maximization of worldwide 
profits by the international firm, constrained by in- 
ternal financing of capital expansion. The hypothesis, 
estimated on published 1962 cross section data, per- 
forms satisfactorily for manufacturing U.S.-controlled 
foreign corporations established in developed host 
countries. Specifically, the findings suggest that taxation 
is an effective policy tool in influencing the dividend 
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degision of overseas subsidiaries toward their domestic 
parents. 


Jor F. Kososxı, D.B.A. Harvard 1971. A model of air- 
line fleet planning. 

This thesis centers on an economic model for air- 
line fleet planning. The model is designed to aid the 
fleet planners with their flight equipment purchase and 
sell decisions. The output of the model gives the best 
long-term fleet equipment decision consistent with the 
decision maker’s feelings toward risk taking and his 
assessments of the uncertain environment, including 
the behavior of his competition. 


YEHUDA Korowrtz, Ph.D. Chicago 1970. Production 
functions in Canadian manufacturing 1926-61. 


Putte A. Larson, Ph.D. Pennsylvania 1971. Group 
practice prepayment plans with special attention to 
rate making. 


ROBERT J. Lar#am, Ph.D. Iowa 1971. The cost of 
medical education: an application of input-output 
analysis, 


James D. Lixens, Ph.D. Minnesota 1970. The wel- 
fare costs of nonoptimal airport utilization: a case 
study of the Washington-Baltimore airports. 

A general transportation model is developed and ap- 
plied to the three Washington-Baltimore airports. 
Delay functions are estimated for each airport, and 
estimates are made of input costs, including the value 
of travel time, to convert the delay functions into cost 
functions. Simultaneous equations are solved to es- 
timate equilibrium marginal-cost prices and <olls for 
the system. The welfare cost of present nonoptimal 
utilization is $20 million per year, 20 percent of present 
trip costs. 


Tuomas L. Lyon, JR., Ph.D. Missouri 1970. The re- 
habilitation industry: a health economic study. 
This health economic study of the “rehabilitation in- 

dustry” was designed to examine its structure, con- 
duct, and performance. The rehabilitation industry 
was defined to include the manufacturers and fitters of 
rehabilitation supplies—orthotic and prosthetic ap- 
pliances. Special attention was focused on the role of the 
industry’s trade association in shaping pricing policies, 
quality standards, and general competitive attitudes 
among firms in this paramedical field. Discussion of bid 
pricing and distributions constitutes the major ana- 
lytical work. 


Joun M. McCarty, Ph.D. Southern California 1970. 
Economic aspects in the evolution of the Great 
Lakes freighter. 

Since antiquity the contrivances for carrying com- 
modities on the Great Lakes have been unique on the 
waters of the world. This study describes the tech- 
nological characteristics possessed by commercial craft 
on the Great Lakes and uncovers and examines the 
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economic factors that have caused the vessels on the 
Lakes to differ from their sisters that have contem- 
poraneously worked the western rivers and sailed 
salt water. 


Donatp R. Marion, Ph.D. Massachusetts 1971. 
Economic analysis of food retailing in low income 
areas. 


DanreL P. Maxrerp, D.B.A. George Washington 
1971. An appraisal of long-range planning for com- 
mercial air transportation. 

The research is an analysis and an appraisal of cur- 
rent practice and performance of selected federal 
governmental agencies measured against a standard for 
long-range planning in support of the aviation in- 
dustry. The appraisal identifies weaknesses in both the 
program areas included and the time span. A planning 
standard is developed as a descriptive model for com- 
mercial air transportation. Information was collected 
by survey of aviation interests and federal government 
officials. 


Cuartes G. Moore, Ph.D. Northwestern 1969. An 
econometric evaluation of state electric utility reg- 
ulation using a measure of manhours of regulatory 
input. 

The objective is measurement of the “social value or 
return” of regulatory expenditures. Data consist of four 
cross sections on forty-six firms in twenty-six states for 
years 1947, 1953, 1960, and 1966. Results are statisti- 
cally significant and indicate that regulation has had 
measurable perverse price and resource allocation ef- 
fects but no effect on earned rate of return. A possible 
explanation is that regulators may have tried to cross- 
subsidize inelastic electricity users, thereby raising aver- 
age unit costs in this decreasing cost industry. 


R. ALLEN MORAN, JR., Ph.D. Massachusetts 1971. A 
price theory analysis of the role of cooperative ad- 
vertising in the American economy. 


Everett L. Morris, Jr., D.B.A. George Washington 
1971. Earnings of the electric utility industry, 1966- 
68 based on regulatory accounting principles pre- 
scribed by the Federal Power Commission compared 
with what would have been reported if utilities had 
utilized generally accepted accounting principles pre- 
scribed by the accounting principles board of the 
American Institute of Certified Public Accountants. 
Five specific subjects were studied to compare earn- 

ings of the electric industry based on regulatory ac- 

counting principles and generally accepted accounting 
principles. There were differences in returns and rates of 
return on rate base and to common equity. Regulatory 
accounting principles give utilities more flexibility to 
manage income. It was recommended that the Federal 

Power Commission amend its Uniform System - of 

Accounts to make regulatory accounting principles 

more consistent with generally accepted accounting 

principles. 
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Brian M. NEUBERGER, D.B.A. Indiana 1970. Inducing 
socially desirable mergers: the potential role of 
minority interests protection. 

In broad outline form, the dissertation considers first 
the problem of developing criteria for distinguishing 
socially desirable mergers from undesirable mergers. 
The law, suggested policy quidelines, and case ex- 
amples of “good” and “bad” mergers are discussed. 
Next, the major hypothesis of the study is developed: 
protection of minority shareholders’ interests can help 
insure socially desirable mergers. The basic definitions 
and issues are first considered, the current law on 
minority interests protection is described, and finally 
some proposals are made for strengthening minority 
positions. 


Paor H. NowmL, Ph.D. Massachusetts 1971. Pro- 
ductivity and technological change in electric power 
generating plants. 


Bruce M. Owen, Ph.D. Stanford 1970. The price 
effects of mergers. 

A theoretical derivation of sufficient conditions for an 
increase in numbers of competitors to result in price 
decreases, and corresponding price effects for other 
kinds of firm interdependence, is followed by empirical 
analysis of the effect of joint ownership on prices in 
these industries: daily newspapers, television stations, 
electric power companies, and gas utilities. 


Joun Rapoport, Ph.D. Pennsylvania 1970. Product 
innovation: time, cost, and time-cost trade offs. 
Empirical study of the time and cost required for 

various activities leading to product innovation, from 
applied research through manufacturing startup. Data 
from a sample of thirty-five recent industrial product 
innovations. The time-cost trade off function, a re- 
lationship between expected cost and expected lead 
time for an innovation project, is fitted statistically to 
estimates of time and cost made by project managers 
for each innovation, Analysis of the role of R&D in 
product innovation. 


Rosert J. Reynotps, Ph.D. Northwestern 1970. The 
regulatory process: an analysis of its impact on firm 
behavior. 

A dynamic model of the regulatory process is developed 
and the optimal regulatory behavior in disequilibrium 
determined. Optimal firm behavior given this regula- 
tory pattern is then analyzed. The theoretical implica- 
tions of this theory are tested for the postwar period in 
the electric utility industry. The results are consistent 
with effective regulation and inconsistent with a num- 
ber of alternative explanations. 


Perser Ros, Ph.D. Arkansas 1970. The detection of 
price conspiracy in the electrical machinery in- 
dustry through the use of economic data: a case 
study of a product line. 

This study tests the hypothesis that the presence of a 
price conspiracy may be detected through the use of 
economic data. Specifically, it is suggested that during 
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periods of active competition, the relationships *be- 
tween selected economic variables are consistent wath 
the operation of the market as explained by existing 
economic theory. During periods of collusion these re- 
lationships are altered significantly and can no longer be 
explained by the normal functioning of market forces. 


James R. Roman, JR, D.B.A. George Washington. 
Opportunities for railroad passenger service in the 
northeast corridor. 

The Penn Central Railroad has an opportunity to 
perform a valuable social service by attracting passen- 
gers to its service thereby alleviating congestion on the 
highways and in the air. The metroliner is already an 
attractive product, but the conventional train must be 
made more attractive before it is acceptable. Through 
proper pricing of both services, coupled with an ag- 
gressive promotional campaign, travelers should be 
willing to use these services instead of bus or air service. 


Avian E. Rupour, Ph.D. Columbia 1970. A theoretical 
analysis of the Kibbutz as a producer’s cooperative. 


Loutse B. RussELL, Ph.D. Harvard 1971. A cost model 
of Medicare. 

A model of the decision-making process involved in 
choosing among alternative settings for medical care is 
developed starting from the premise that these de- 
cisions are primarily up to the doctor. Regression 
analysis is used to test the hypothesized relationships 
between state data on hospital utilization and costs 
under the Medicare program and various economic, 
demographic, and medical care variables. Medicare 
physician reimbursements and the effect of Medicare 
on the non-Medicare population are briefly investigated. 


Davin S. SALKEVER, Ph.D. Harvard 1971. Studies in 
the economics of hospital costs. 

This thesis consists of four essays on the economics of 
hospital costs: A view of literature and hypotheses per- 
taining to hospital cost inflation; a study of the im- 
pact of product-mix change on hospital cost inflations; 
an econometric study of cost changes between 1961 
and 1964 and between 1964 and 1967; an examination 
of the effect of uncertain demand on area-wide planning 
decisions regarding hospital size. 


Mouammap Sami, Ph.D. Columbia 1971. The deter- 
minants of the U.S. demand for tourism. 


Francisco A. Santos, Ph.D. Columbia 1971. Factors 
affecting the shift of manufacturing industries to the 
southern region of the United States from 1954 to 
1963. 

Utilizing a measurement of industrial “market- 
orientation” this dissertation sets out to investigate 
whether the observed shift of manufacturing industries 
to the southern region of the United States had been 
systematically affected by the growth of the regional 
market. Such systematic effect was not found. The 
condition preventing such effect to obtain appears to 
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have been—on the basis of an interregional camparison 
¢—the limited regional supply of skilled labor. 


LORRAINE H. ScHEER, Ph.D. Oklahoma i971. In- 
fluence of location factors in the Tulsa area plant 
location decision, 1958-1969. 

This work initially justifies factors theoreticians con- 
ceive influence plant location decisions. Then, primary 
emphasis is placed on empirical analysis of the factors’ 
influence on Tulsa area location decisions. The ir- 
fluence of the factors vary with product produced, em- 
ployee size, and market area. This study further 
analyzes the factors’ relative influence by major ir- 
dustry group, market area, and employee size. In 
general, the market situation and community er- 
vironment appear as primary forces on location de- 
cisions. 


Steven A. SEELIG, Ph.D. Clark 1971. The impact of 
interest rate changes on price changes, by industry. 
The hypothesis tested is whether’ interest rate in- 

creases lead to higher prices via a cost-push mechanism. 

Interest is viewed as a cost and its effect on supply is 

examined, A mark-up pricing model is developed and 

combined with equations relating interest rates to 
financial costs. This gives a set of equations which, using 

econometric techniques, enables estimation of the im- 

pact of interest rate changes on price changes by in- 

dustry. 


Epwarp R. Srack, D.B.A. George Washington 1970. 
The effect of the U.S. international telecommunica- 
tions industry on the U.S. balance of payments. 
The U.S. international telecommunications industry 

affects the balance of payments in the investment and 

the services accounts. For submarine ocean cables in- 
vestment, the United States suffered a deficit of $50 
million from 1956-1970. For satellite investment, a sur- 

plus of $115 million will have been received from 1966- 

1972. The $30 million deficit in the services account in 

1967 could increase to $475 million by 1982. A to-be- 

developed telecommunications policy could change this 

situation. 


Ropert D. Smmm, JR., Ph.D. Massachusetts 1970. 
Cost problems of the Rutland Railroad and its 
successors (1937-68). 


PauL E. Snoonran, Ph.D. Michigan State 1971. A 
comparison of industrial efficiency for Mexicc, 
Puerto Rico, and the United States. 

Mexican and Puerto Rican industries operating with 
U.S. levels of capital intensity do not achieve the same 
level of labor productivity. The resulting productivity 
gap is an “efficiency difference.” Multiple regressions 
show high positive relationships between capital in- 
tensity changes and labor productivity changes. A 
Cobb-Douglas function is used to calculate efficiency 
differences among the compared countries. 


Tuomas R. Staurrer, Ph.D. Harvard 1971. Measure- 
ment of corporate rates of return on capital. 
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STEPHEN D. STOLLER, Ph.D. California (Berkeley) 1971. 
The determinants of concentration change in Amer- 
ican manufacturing industries: 1954-1963. 


Roprey B. Swanson, Ph.D. Oregon 1971. Admin- 
istered prices: an analysis of the concept. 


Jonn F. Tramor, Ph.D. Washington State 1970. The 
nursing home industry in Washington State. 

Aged and infirm persons in the state of Washington 
and throughout the nation have turned increasingly to 
nursing homes. As these facilities are provided chiefly 
by proprietary firms their economic aspects are re- 
vealed by studying the operators as an industrial 
organization. Washington State has been one of the © 
leading areas of the country in the development of 
nursing home care. The depth interview has been the 
fundamental tool or research in this study. Information 
obtained from the interviews was supplemenied by 
other source materials for the purpose of corroboration 
and qualification. 


STEPHEN L. Tucker, D.B.A. George Washington 1970. 
A comparison of major teaching and other com- 
munity hospitals in terms of characteristics and ac- 
tivities of organization and administration. 
Dynamic and progressive characteristics and ac- 

tivities of hospital organization and administration 
were determined using expert opinion. A comparison 
of questionnaire results received from major teaching 
hospitals and other community hospitals showed that 
in terms of their possession of these characteristics and 
activities there were statistically significant different 
rates of participation in a minority of items, with major 
teaching hospitals more actively involved in a large 
majority of the differentiated activities. 


Jess E. VANDERWALKER, Ph.D. North Carolina 1970. 
The supply and demand for publicly provided goods 
and services. 


Pur VERLEGER, Ph.D. Massachusetts Institute of 
Technology 1971. A point to point model of the de- 
mand for air transportation. 


SAMUEL WAGNER, Ph.D. Pennsylvania 1971. An em- 
pirical study of the cost, time, outcome, and pre- 
dictability of industrial research and development. 
This study focuses on industrial research and de- 

velopment (R&D). The analysis includes the character 
of industrial RaD and its organization within the firm, 
the technical outcome of R&D projects, the use and 
market performance of successfully completed projects, 
the accuracy of estimated probability of technical 
completion, estimated cost, and estimated time in in- 
dustrial and military projects, and the use and useful- 
ness of R&D project estimates in project selection. 


Joun C. Wassom, Ph.D. Indiana 1970. The relevance of 
the common carrier concept to the contemporary 
American transport system. 

A brief outline of the historical evolution of the 
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common carrier concept is provided. Some of the major 
problems that currently beset common carriers are ex- 
amined. The responses of the regulatory agencies and 
the carriers themselves are provided. The costs and/or 
benefits of the current regulatory arrangements are 
examined. The possible impact of some suggested 
modifications to the existing scheme are examined. The 
conclusion is that the regulatory system we now have 
should be abandoned. 


Witu1am D. Watson, JR., Ph.D. Minnesota 1971. 
Costs of air pollution control in the coal-fired electric 
power industry. 

Switching to low sulfur coal and precipitating fly ash 
from it is one way of reducing sulfur dioxide and fly ash 
discharges from a coal-fired power plant. This dis- 
sertation reports empirically determined cost and 
efficiency functions for such a process. Marginal cost 
curves are also developed and are used to determine the 
effluent charges required to induce a power plant oper- 
ator to achieve given sulfur dioxide and fly ash removal 
levels. 


Joss H. Wie, Ph.D. Brown 1971. The effect of 
technical change on the location distribution of an 
industry with application to the fertilizer industry. 
Effects of changes in technical and demand pa- 

rameters on long-run spacing of firms and long-run 

optimal price in market oriented industries were ex- 
amined. Three models assuming, (i) constant marginal 
costs, (ii) nonconstant marginal costs, (iii) constant 
marginal costs and constrained output levels, were ex- 
amined along with a generalized Weber framework. 

Each model was related to a fertilizer market. The 

hypotheses predicted by each were found to be, at 

least, not inconsistent with observed changes in these 
markets. 


L. Joun Wirxerson, Ph.D. Cornell 1970. Factors in- 
fluencing consumer acceptance of fluid milk sub- 
stitutes. 

Filled milk was introduced into the New York, 
California, and Arizona markets in 1967. This is a fluid 
milk product in which vegetable fat is substituted for 
butter fat. The study measures both the marketing ex- 
periences in these three areas and reports the consumer 
purchase response and attitudes toward the product by 
demographic classifications. The study covers a period 
of one year following product introduction. 


Agriculture and Natural Resources 


Mansoor ALTURKI, Ph.D. Colorado State 1971. Ac- 
celerating agricultural production in Saudi Arabia. 
Resource allocation efficiency in Saudi’s agricultural 

sector was analyzed by constructing two production 
functions for wheat and barley (Cobb-Douglas type). 
The value marginal productivities of land and labor 
were computed and allocation efficiency was investi- 
gated. Production from existing resources can be in- 
creased by removing disequilibria. Some barriers to 
efficiency were market structural variables, natural 
factors and government policies. 


THE AMERICAN ECONOMIC REVIEW 


Mowamep H. Asxkatani, Ph.D. Iowa State 1970. 
Economic analysis and alternative procedures far 
estimating broiler production function. 

This study covers three areas: 1) application of al- 
ternative procedures for estimating experimental broiler 
grain surface in terms of corn and soybean or energy and 
protein when faced with estimation problems related to 
autocorrelation and/or errors in variables; 2) specifica- 
tion of least-cost and least-times rations through mar- 
ginal analysis and quadratic programming; 3) com- 
parison between the outcomes of two broiler feeding 
experiments conducted in 1955 and 1968, respectively. 


AzMAN Azis, Ph.D. Pennsylvania State 1970. A pro- 
jection of Mexico’s future requirements of base and 
precious metals and estimate of domestic potential 


supply. 


Asput Basrt, Ph.D. Washington State 1971. Pro- 
jections of demand and supply of wheat and rice in 
Pakistan, 1971-85. 

Projections of demand and supply of wheat and rice 
were based upon analyses of relationships from 1959- 
60 to 1969-70 and upon assumptions regarding future 
population, income, and technological changes. Pak- 
istan will likely become self-sufficient in wheat within 
the next three to five years, but only for about seven 
to eleven years. Surplus rice will likely’ be available 
each year until the mid-1980’s when the country will 
again become a rice importer. 


SANFORD A. BELDEN, Ph.D. Purdue 1971. An analysis 
of decisions and performance in a production and 
marketing system for turkeys. 

The implications of the interdependence of decisions 
at operating stages within a production and marketing 
system for turkeys were investigated. An intertemporal 
linear programming formulation was used to develop a 
complete optimization model of a firm comprising the 
grow-out, processing, and further-processing stages in 
the system. Specific emphasis was on decisions with 
respect to age (weight) and sex of turkeys, seasonality, 
facilities utilized, and inventories of products. 


Ricard A. Benson, Ph.D. Michigan State 1970. A 
comparative analysis of financing requirements of 
selected types of farm operations in the eastern corn 
belt for 1980. 

This was a micro-demand study with implications for 
micro supply. Hypothetical farming units were con- 
structed representing sizes and types of farming 
operations expected to be important by 1980. These in- 
cluded one, two, and larger than two-man operations for 
dairy, cash grain and feeder cattle. By 1980 such farm 
units will require more financing, more services, and 
more liberal credit terms than most farm lenders now 
offer. 


James F. Berc, Ph.D. Ohio State 1970. The com- 
petitive position of the Ohio fed-cattle industry. 


RICHARD C. Brsuop, Ph.D. California (Berkeley) 1971. 
Factors affecting U.S. policy in ocean fisheries: a 


0 
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. 
e study in the political economy of resources manage- 
ment. 


ALLEN C. Byerco, Ph.D. Cornell 1970. A study of de- 
cision making in twenty-one New York farm families. 
An examination of farm family decision making with 

a view to developing improved methods for extension 

teaching of decision-making principles; carried out as a 

phase of a study that was started a few years ago and is 

planned to extend for a total of fifteen years. 


MicwaEL D. Borntje, Ph.D. Purdue 1971. Strategies 
of creation and transfer of the farm firm estate. 

The best strategy for estate transfer was ascertained 
for a case farm and selected variations from the case 
farm. The best strategy was “best” in the Bayesian 
sense, and the variable maximized was “size of estate 
transferred to the heirs.” Mortality probabilities were 
explicitly considered. Substantial (taxable) gifts were 
part of the best strategies for all cases studied. The 
interrelationships between “creation” decisions and 
“transfer” decisions were found to be most important. 


Rozert W. Bouatt, Ph.D. North Carolina State 1971. 
Pricing performance of the marketing system for 
selected fresh winter vegetables. 

Price analysis and the concept of site-price surfaces 
and functions were utilized to evaluate pricing per- 
formance. Pricing performance in the marketing sys- 
tems for winter lettuce and carrots was generally con- 
sistent with performance models based on the competi- 
tive model in space, time, and form. In a limited num- 
ber of areas, adjustments in institutions and market in- 
formation systems may be needed. Results were less 
satisfactory for tomatoes reflecting the complexity of 
the form dimension of market price. 


Frank H. Bottman, Ph.D. California (Berkeley) 1971. 
River basin development and the management of 
anadromous fisheries: an economic analysis of the 
Columbia River experience. 


Joun D. Bron, Ph.D. California (Berkeley) 1971. 
Transitional planning of forest management. 
Alternative analyses of the forest resource base of 

Humboldt County, California, are provided utilizing 
simulation and linear progamming. Basic elements of 
the model are: a given stock-state; transition path goals 
for consumption of commodities and services and a 
planning horizon with a target stock condition. Eight 
levels of consumption curtailment are outlined. The re- 
sults of random harvesting, and approximate “rule of 
thumb” criteria are compared with the linear pro- 
gramming optimum for one alternative. 


Ronnie L. Burke, Ph.D. Minnesota 1970. Techno- 
logical and pecuniary marketing economies of size in 
Minnesota feedlots. 

The major objective is to determine if marketing 
economies of size exist in marketing feedlot cattle in 
Minnesota, based on marketing resource alternatives 
and market alternatives. Consideration is given to 
short-run and long-run solutions and spatial factors 
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related to feedlot size, feedlot location, types of markets, 
and market locations. Cost minimization with a linear 
program model is utilized to determine least cost 
solutions. It is concluded that marketing economies of 
size do exist related to more efficient use of fixed re- 
sources and pecuniary economies in procurement and 
dispersal of marketing resources. 


KENNETH L. Casavant, Ph.D. Washington State 1971. 
An economic evaluation of the competitive position 
of Puget Sound ports versus Columbia River ports 
for Pacific Northwest wheat exports. 

An important section of the Pacific Northwest wheat 
exporting channel is the regional port areas where the 
exporting activity takes place, Puget Sound and 
Columbia River. This study found wheat exporting ac- 
tivity will continue in both the Columbia River and 
Puget Sound ports although the Puget Sound ports will 
improve their competitive position with the Columbia 
River ports. Substantial increases in efficiency are 
available in the many technological and legal innova- 
tions considered in this study. 


Musamman A. CHAUDHARY, Ph.D. Michigan State 
1971. Performance of fertilizer distribution system in 
West Pakistan. 


Mer Cuayat, Ph.D. Cornell 1971. Bargaining power 
to farmers and its welfare effects: a case study of the 
egg production industry. 

This study outlines the types of bargaining preroga- 
tives likely to be most useful to farmers and attempts to 
establish their consequences quantitatively. The egg 
industry, traditionally plagued by cyclical behavior, 
was chosen as the example. Although gains to society 
in the form of producers and consumer surpluses were 
estimated, it is likely that major benefits would accrue 
to the effects of stable prices upon investment in new 
technology and consequent shifts in the supply func- 
tion. 


Joun H. Creave, Ph.D. Stanford 1970. Labor in the 
development of African agriculture: the evidence 
from farm surveys. 

This study attempts to determine how far African 
agriculture has developed from largely subsistence 
farming to participation in the market. It explores the 
problem of underemployment through a detailed 
analysis of seasonality in labor use and competing de- 
mands for labor time. There has been an impressive 
and widespread commitment of African farmers to 
production for market, largely for export; though new 
crops have been introduced, old hand methods con- 
tinue in most areas; the level of annual labor hours in 
farming continues to be low, typically less than 1,000 
hours, partly because of seasonality and partly because 
of opportunity cost; the flexibility and responsiveness of 
African agriculture is clear. 


Donatp J. CocHEBA, Ph.D. Washington State 1971. 


The land market and the economic development 
process in San Juan County, Washington. 
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This is a case study of the land market of a county 
during a nearly complete conversion from an extractive 
industry economy to an economy based on retirement 
and seasonal residences and tourism. It explores the 
determinants of demand and supply in the land market 
and relates them to structural transition in the local 
economy. It also arrives at stages-of-growth hypotheses 
and forecasts. 


Micuaet H. Coscrove, Ph.D. Ohio State 1971. Cost 
and quality of water service in Ohio cities. 


CHARLES CUSKADEN, Ph.D. Michigan State 1971. 
Worker productivity in harvesting Michigan apples. 


Leon E. Danretson, Ph.D. California (Berkeley) 
1971. Investment in water resources with emphasis on 
timing. 

This study develops an economic efficiency model for 
an analysis of optimal timing of investment in water 
resource projects. Investment decisions are considered 
as a decision process and solutions are generated using 
dynamic programming methods. Initial consideration is 
given to a staging model that determines optimal timing 
and staging simultaneously. A pure timing model based 
upon a fixed sequence of potential supply projects is 
then developed and serves as the analytical basis for 
this study. Empirical application was to the state of 
California. 


Tuomas E. Daves, Ph.D. Minnesota 1970. Economics 
of small watershed planning in Minnesota. 

This study examines small watershed planning in 
Minnesota within the framework established by PL 566 
and Minnesota water law. Institutions, analytical pro- 
cedures, and the investment decision criterion are 
described and examined for their effects on economic 
efficiency. Proposed changes in the framework and 
procedures are tested empirically using data from 
thirteen PL 566 watersheds in Minnesota. Results in- 
dicate that most of the investments studied fail to 
achieve either economic efficiency or economic feasibil- 
ity. 


Paut F. Dax, Ph.D. Columbia 1971. The plot-planta- 
tion system and the theory of land tenure. 


Barry W. ELtepce, Ph.D. North Carolina State 1970. 
Effects of government feed grain programs on beef 
and pork prices and costs to consumers. 

This study investigated the effects of government 
feed grain programs on prices and production of both 
beef cattle and hogs and beef and pork. A mathematical 
model, used to predict changes in cattle and hog prices 
from alternative assumptions of changes in feed grain 
prices, showed that the loss in consumers’ surplus was 
about $497 million annually for beef consumers and 
about $591 million annually for pork consumers. Con- 
sumer surplus loss, estimated by income groups, in- 
dicated that feed grain programs may have a “regres- 
sive” impact on consumers by income class. 
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Joaquim J. dC. Encter, Ph.D. Ohio State 1971. Al, 
ternative enterprise combinations under various 
price policies on wheat and cattle farms in southern 
Brazil. 


Dan M. Erxerincton, Ph.D. Stanford 1971. An 
econometric analysis of smallholder tea production 
in Kenya. 

Rapid increase in acreage of the smallholder sector 
of the Kenya tea industry makes predictions of future 
output important for optimal phasing of factory con- 
struction, repayments of loans to international agencies, 
and for quota allocations under the International Tea 
Agreement. This study concentrates on the specification 
and estimation of a multiperiod production function for 
smallholder tea. The study brings out the need to con- 
centrate on labor-intensive technology—since tea is 
labor-intensive to an almost unique degree among 
agricultural crops—and to rely on the profit motive of 
farmers. 


Don E. Erarmce, Ph.D. North Carolina State 1970. 
An economic study of the effect of municipal sewer 
surcharges on industrial wastes. 

A theory of the firm’s response to sewer surcharges, a 
charge based on the quantity and strength of wastes dis- 
charged, was developed and the response estimated by 
two different procedures for two different industries: 
the beet processing and the poultry processing in- 
dustries. A synthetic or budgeting approach was used 
to estimate the response for both poultry and beet 
processing firms; a regression analysis using both cross 
section and time-series data was used to estimate the 
response for poultry processing firms. 


Davin E. Evresty, Ph.D. Pennsylvania State 1971. A 
systems approach to the regional evaluation of po- 
tential mineral resources using computer simulation, 
with a case study of the impact of infra-structure on 
potential supply of base and precious metals of Sonora, 
Mexico. 


Rocer K. Evvrxnpson, Ph.D. Iowa State 1970. A 
model of interregional competition in agriculture in- 
corporating consuming regions, producing areas, 
farm size groups and land classes. 

In order to study interregional competition in 
American agriculture, a linear programming model of 
this industry was set up. For this model the United 
States was divided into 21 consuming regions and 157 
producing areas. The farms in each area were divided 
between three size groups. Production activities for the 
principal crops and livestock of U.S. agriculture were 
established for each size group, and production on each 
of these groups was limited by the available land, labor, 
and capital. The model also includes transportation 
activities for the products considered. 


Ricwarp F. FALLERT, Ph.D. Purdue 1971. An analysis 
of buyer-seller relations between food chains and 
fluid milk processors in the North Central region. 
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Food chains increasingly are negotiating terms of 
trade at their division, regional, or national offices and 
initiating various forms of backward vertical integration 
into milk processing. Sixty-five percent of the food 
chains and wholesaling organizations in the North 
Central Region used some form of centralized fluid milk 
procurement program at the time of the 1968-1969 
survey. Program savings came chiefly from lower milk 
cost, economies obtained by dealing with fewer suppliers 
and reduced delivery services. 


Rowatp D. Finstrer, Ph.D. Arizona 1971. Water 
© policy implications of a changing economic structure 

for Arizona. 

Water policy in arid regions is almost exclusively 
supply-oriented. This study develops a demand- 
oriented water policy and-attempts to ascertain whether 
it offers a viable alternative. Demand-oriented policy, 
which aims at decreasing the quantity of water de- 
manded, is effected through changes in the productive 
structure and external trade. The efficacy of demand- 
oriented policy is tested by using an Arizona input-out- 
put model. Results demonstrate that such policy is 
quite effective. 


Barry L. FLINCHBAUGH, Ph.D. Purdue 1971. The 1968 
voluntary feed grain program: characteristics of 
participation and intrafarm cropland diversion in 
Indiana. 

This dissertation estimates the intrafarm difference 
in productivity between diverted and farmed acres and 
develops profiles of participants and nonparticipants in 
the 1968 Voluntary Feed Grain Program. A sample of 
240 randomly selected corn farmers in four corn belt 
counties of central Indiana were visited and inter- 
viewed employing a questionnaire predesigned to collect 
facts, attributes, attitudes, and opinions from both 
participants and nonparticipants in the 1968 program. 
Diverted and farmed acreages of the participants were 
drawn on corn productivity coded, soil survey maps. 


Micse re B. Francois, Ph.D. Tulane 1971. Cost func- 
tions of the Louisiana sugar cane cooperatives. 


Jeremian E. Fruin, Ph.D. California (Berkeley) 1971. 
A linear programming model of a multiplant tomato 
packing firm. 

A multilocation firm with limited capacity processes 

a seasonal commodity into many finished products. 
Raw product characteristics vary and affect yields and 
costs of finished products differently. Management de- 
sires to optimally assign each lot of commodity to the 
plant and finished product which will maximize profit 
subject to capacity and demand constraints. A model 
of an existing tomato processing firm with these char- 
acteristics was formulated and solved using the de- 
composition principle of linear programming. 


STEPHEN W. Furter, Ph.D. Kansas State 1970. The 
optimum number and size of country grain elevators 
in spatial equilibrium. 

The primary objective of the study was to determine 
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optimum number and size of country grain elevators in 
a spatial equilibrium framework. The results of this 
study allowed analysis of market performance, insofar 
as performance was determined by market structure. 
The model, employed by this study, minimized internal 
plant cost and assembly cost. When the existing market 
structure was compared with market structure as de- 
termined by the model, existing plants were too small 
and numerous. 


TERRENCE F. Grover, Ph.D. Purdue 1971. Seasonal 
employment of hired labor in U.S. agriculture. 

This study is concerned with analyzing the seasonal 
demand and supply for hired agricultural labor. A two- 
equation, three-seasonal model of seasonal demand and 
supply for hired agricultural labor was estimated. The 
model was estimated both on a national and regional 
basis. Seasonal differences in the elasticities of supply 
and demand regarding the wage rate were found. Strong 
links between seasonal hired farm labor market and 
general economic activity were indicated. 


Lynpon E. Goopriwce, Ph.D. Purdue 1971. Evaluation 
of information for agricultural replacement decisions. 
The expected value of perfect information for agri- 

cultural equipment investment/replacement decisions 

with respect to timing of firm growth; amount of firm | 
growth; and level of machinery failure. The decision 
options included owning, renting, leasing, and the 
custom hiring of needed machinery capacity. Informa- 
tion with respect to timing and amount of firm growth 
was of considerably greater value than information 
about probable machinery failure. Also, the discounted 
net revenue function was sensitive to changes in interest 
rates. 


Lois E. Gosse, Ph.D. Cornell 1970. The demand for 
outdoor recreation. 


Brook A. GREENE, Ph.D. Cornell 1971. Rate of adop- 
tion of new farm practices in the Central Plains, 
Thailand. 

A study of diffusion of five production-increasing 
innovations in the Central Plains of Thailand. The work 
emphasizes the great variety of diffusion patterns as 
innovations of differing characteristics interact within 
varying environments. The complex interactions of 
economic and social factors are documented. Major 
conclusions support the concept that the absolute may 
be more important than the relative rate of return in 
encouraging new innovations and that factors other 


_ than rate of return seem to play a key role in adoption. 


Jupitru M. Gurron, Ph.D. Harvard 1971. The eco- 
nomics of solid waste management. 

The services of solid waste collection and disposal, 
presented as stages in a waste generation-absorption 
cycle, are defined, their public good qualities distin- . 
guished, and the available cost and demand information 
summarized. The sale of collection to individual con- 
sumers and disposal to local governments is evaluated. 
The interlocal exchange of pollution abatement services 
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is examined using a public good “trade” model. A na- 
tional “pollution added tax” is discussed that would 
force consumers and producers to consider the social 
costs of residual generation. 


Josep F. Guman, Ph.D. Iowa State 1971. Estimation 
of egg production functions from experimental data 
with economic applications. 

Egg production functions are estimated using data 
from a poultry nutrition experiment. Ration ingredients 
are used as X-variables with particular emphasis on 
problems of estimation resulting from ad libitum feeding 
and multiple observations on the same experimental 
unit. Economic and biological implications of the esti- 
mated functions are discussed. 


Joun K. Hanes, Ph.D. Minnesota 1970. Price analysis 
approach to market performance in the Red River 
Valley potato market. 

This study presents a conceptual framework ana 
analytical approach for objective measurement and 
evaluation of price performance in agricultural markets. 
A synthesis of three different theoretical price models is 
used to analyze “real world” prices in the context of 
various modifications and extensions of the perfect 
market concept. The method of analysis is specifically 
applied to an evaluation of price performance in the 
Red River Valley potato market. 


Gary D. Harter, Ph.D. Iowa State 1971. Estimates of 

a dairy cow milk production function. 

Data for 165 dairy cow lactions were combined to 
estimate milk production from feed inputs of alfalfa 
hay and a concentrate mixture. Estimates of whole 
milk and butterfat production were combined to form 
value of product functions and to estimate butterfat 
percentages for various feed combinations. Computer 
iteration procedures were used to predict the ration 
combination for maximum profit for given prices. Esti- 
mates of ad libitum intake and the shape of the produc- 
tion surface were important in determining optimum 
feed combinations. 


PETER B. R. HAZELL, Ph.D. Cornell 1970. Rational 
decision making and parametric linear programming 
models for combining farm enterprises under uncer- 
tainty. 

A family of multiple objective farm planning models 
for enterprise combination under uncertainty was de- 
veloped and tested. The portfolio analysis approach 
using quadratic programming was included with para- 
metric linear programming models each involving ex- 
pected income and one of several alternative measures 
of risk. Consideration for selecting and estimating these 
models led to the designation of the expected income 
and mean absolute deviation model as likely to be ap- 
propriate under most circumstances. 


RICHARD J. HERDER, Ph.D. Minnesota 1970. An 


analysis of agricultural credit lending by commercial 
banks in the Ninth Federal Reserve District. 
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Rocer W. Hexem, Ph.D. Iowa State 1971. Factors 
affecting the economic and social well-being of agri- 
culturalists in less developed areas and agriculture’s 
contribution to general economic expansion. 

To systematize a discussion of the impact of economic 
and noneconomic factors on the economic and social 
well-being of agriculturalists in less developed countries, 
a micro-oriented model of agricultural growth is de- 
veloped. Within this construct, some of the “friction 
points” of agricultural development are observable to- 
gether with their qualitative impact on developmental 
processes. The implications for national planning to 
expand growth of the agricultural sector are discussed. 


GERALD L. Horner, Ph.D. Washington State 1971. An 
appraisal of alternative land uses in the Skagit County 
trade area of Washington. 

A Leontief-type gross flows table was converted to a 
linear programming model of the area economy to esti- 
mate area economic impacts of alternative uses of river 
valley and delta land. Retention of primarily agricul- 
tural use of this land need not be costly in terms of fore- 
gone employment and gross regional product in the area. 
However, the maximizing criteria of gross regional 
product and employment yield different optimizing 
economic organizations. 


Joun E. Hostetter, Ph.D. Michigan State 1970. 
Sensitivity analysis of selected linear programming 
assumptions: a study of the stability of agricultural 
projections in river basin research. 

This study was undertaken to evaluate the extent 
and direction of certain errors in assumptions used in 
river basin projection models. Sensitivity analysis was 
applied to five types of assumptions. Projected demand, 
livestock feeding relationships and adoption rate of new 
technology were relatively sensitive assumptions. Soil 
management practices and minimum acreage constraints 
were relatively insensitive in their effects. 


Joun H. Humpnrey, Ph.D, California (Berkeley) 1971. 
Resource allocation and income distribution in 
agriculture: a case study of an irrigation economy in 
northwest Mexico and its implications for develop- 
ment. 

This study focuses on the relationship between agri- 
culture and the economy during development in Mexico 
since 1930. Emphasis is placed on the demand by the 
agricultural sector for industrial consumer goods. A 
relationship between changes in income distribution in 
agriculture and the size and pattern of such demand is 
estimated. A more equal distribution of income will 
bring about: a rise in total consumer demand; a fall in 
private savings; a shift in demand to products of more 
labor intensive industries; and a swing of demand toward 
domestically produced goods. 


RatrpH Hurcuinson, Ph.D. California (Los Angeles) 
1970. The California wine industries. 
This study traces the early history of the California 
wine industry, outlines the events of the Prohibition 
era, and examines in detail post-Repeal resource alloca- 
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» tion ‘problems of the wine industry. The study demon- 
strates that Prohibition was directly responsible for two 
major problems faced by the California wine industry 
in the post-Repeal period: 1) securing appropriate 
quantities of grape varieties suited to wine production; 
2) matching the composition of wine production to 
changing demand for wine. 


Jerome E. Jonnson, Ph.D. Minnesota 1970. Inter- 
relationships between land tenure and progress in 
North Dakota farming. 

This study examines how land tenure arrangements 
and tenure-related factors affect the economic progress 
of North Dakota farm operators. Economic progress 
was defined as total dollar change in net worth over a 
four-year period. The analysis used multiple regression 
to examine factors affecting changes in net worth, which 
was separated into four components. Data were gathered 
by interviews from a random sample of Red River 
Valley farm operators. 


Russett B. Jonson, Ph.D. Missouri 1970. Agricul- 
tural loan evaluation with discriminant analysis. 
This study was designed to identify those factors 

which influence the financial success of selected agricul- 

tural borrowers and to develop a computerized credit 
scoring model for evaluating loan applications. Dis- 
criminant analysis was used to select the important 
financial variables and assign appropriate weights. The 
accuracy of the credit scoring model was then tested 
using loan data from samples of production credit loans. 


Epwarp H. Kress, Ph.D. Michigan State. Simulated 
price and supply control programs for the Michigan 
bean industry. 

A navy bean industry supply and demand model was 
estimated via a combination of ordinary and three- 
stage least squares. The estimated supply-demand re- 
lationships were the basis of a recursive simulation 
model used to examine different private or government 
price and supply control programs. Such programs 
(especially government support programs) would have 
increased producer income from navy beans above 
what it would have been without controls. 


Rozert G. Kurer, Ph.D. Kansas 1970. Optimal 
exploitation of petroleum resources. 

A model of an oil and/or gas producing firm operating 
under competitive conditions is presented. Production 
and cost functions incorporate physical laws governing 
the process. Assuming profit maximization over the 
economic life of the reservoir, a characterization of the 
optimal time path of production is developed. It is 
shown that a corporate income tax does not alter the 
optimal production path. To obtain meaningful state- 
ments concerning a depletion allowance, specification 
of functions is indicated. 


STEVEN W. Lams, Ph.D. Kansas State 1970. Estimating 
efficiencies in providing rural roads. 
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LAwReENcE W. Lipsy, Ph.D. Cornell 1970. The political 
economy of water management: conceptual model and 
decision strategy for the Susquehanna Basin. 
Theory in economics and political science is reviewed, 

and based upon extensions and synthesis, a model for 

water resources planning is developed. This is applied 
to results of recent planning studies of the Susquehanna 

River Basin. Since an intergroup bargaining framework 

is the basis for the model, considerable reworking of the 

data is required. Major shortcomings of the planning 
process as it exists are identified and corrective mea- 
sures suggested. 


C. C. Lim, Ph.D. Missouri 1971. An econometric in- 
vestigation of feed utilization for Missouri dairy 
farms: a static analysis. 

Linear, exponential, quadratic, and square root types 
of production functions were estimated empirically 
using daily milk production data from DHIA records. 
Dummy variables and analysis of variance models were 
used to investigate herd size, breed, and feeding level 
effects. Empirical results indicated that breed and con- 
centrate level effects were statistically significant 
whereas herd size effect and the effect of different com- 
binations of succulent forage and dry forage were not 
significant. 


Epna T. Lornman, Ph.D. Purdue 1970. Optimal re- 
source allocation and some techniques of optimiza- 
tion. 

This dissertation deals with optimal allocation of 
water resources and waste treatment when there are 
pollution externalities. The second best welfare rela- 
tion between competitive equilibrium and Pareto opti- 
mality under a pollution externality is considered as 
well as the value of piecemeal policy. The effect of 
changing stream flow over time on optimal waste dis- 
posal in a stream and on optimal regional treatment 
plant design is considered. A zero-one integer program- 
ming technique is presented to determine optimal waste 
treatment levels, plant size, and location. The results 
of decentralized decision making by interested parties 
on financing and choice of a regional treatment system 
is considered. 


Max I. Loyp, Ph.D. North Carolina State 1970. 
Availability and consumption of dairy products in 
eastern North Carolina. 

Survey data were analyzed using multiple regression 
to determine the effect of availability on consumption, 
with other socioeconomic variables considered. Con- 
sumption of fresh products increased as income and 
family size increased, and as shopping distance de- 
creased. Consumption of substitute products was 
positively correlated with family size, food assistance 
and shopping distance; and negatively correlated with 
income. Home delivery had a positive, though generally 
nonsignificant, effect on the consumption of fluid milk 
products. 


Jack J. McCurzicx, Ph.D. Kansas State 1970. The 
economic impact of irrigation on selected south- 
western Kansas counties: an input-output approach. 
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Using input-output analysis, the basic objective of 
the dissertation was to quantitatively measure the 
economic impact of irrigation on local communities in a 
four county area in southwestern Kansas. By applying 
output and income multipliers to the net increase in 
agricultural production that is attributable to irriga- 
tion, the impact on personal income and input sales 
transactions was quantitatively determined. Based on 
the multiplier analysis, some general strategies relating 
to economic development in the four county area were 
discussed. 


Benny R. McManus, Ph.D. Purdue 1971. Credit 
reserves for midwestern farmers. 

This study ascertains workable strategies for farm 
lenders and borrowers in adapting to risk and uncer- 
tainty for debt repayment. Specific objectives were to: 
estimate the income variability and attribute it to 
various sources in the cases of selected farms in central 
Indiana: estimate the amount of debt relative to real 
estate assets that selected farms could have serviced 
for the 1949-1968 periods; ascertain the influence of 
income variability on debt repayment capacity; and 
evaluate alternatives for providing financial reserves 
to cope with income variability and debt repayment. 


Kicnoma A. MALIMA, Ph.D. Princeton 1971. The 
economics of cotton production in Tanzania: an 
examination of some of the factors that influence 
agricultural development. 

This study examines some of the factors which 
enabled cotton production in Tanzania to increase at 
10.0 percent annually between 1953 and 1969, It has 
been undertaken in the hope that the results would 
shed light on some of the factors that generally influence 
agricultural development. Consequently, cotton farmers 
in Tanzania have been found responsive to the producer 
price. In addition, cotton research, infra-structure and 
marketing facilities played a complementary but some- 
what crucial role. 


\ 
Mawar Mancauas, Ph.D. Chicago 1970. An economic 
analysis of the diffusion of new rice varieties in Cen- 
tral Luzon. 

This is a study of determinants of the use of new high- 
yielding varieties of rice in Central Luzon in the 
Philippines. Linear probability functions were esti- 
mated from a cross section of 866 farmers for crop year 
1967-68. In addition to irrigation and participation in 
the extension program, previous knowledge of modern 
cultural practicés is found to be an important deter- 
minant of varietal acceptance. In contrast, general 
schooling, farm size, and farm ownership are of very 
minor relevance. 


CHARLES K. Mann, Ph.D. Harvard 1971. Taste, tech- 
nology and the government: the case of tobacco. 
Taking tobacco as a case study this analysis focuses 

on interactions between government, technology, pri- 

vate industry, and consumer taste. Changes are pre- 
dicted in the demand for fiue-cured and burley tobaccos 
in the government tobacco programs and in the produc- 
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tion technology. Several proposals are advanced to « 
cushion the dislocation foreseen: graduating allotmentge- 
duction by income status and designing conversion pro- 
grams to concentrate tobacco acreage reductions in 
areas with the most promising nontobacco alternatives. 


Davin MisHat1t, Ph.D. New Mexico 1971. A dynamic 
decision model evaluating alternative policies for 
long-run water allocation. 

A long-run decision model for water allocation in 
agriculture and evaluation methods for alternative 
public policies regarding temporal water allocation, 
were developed. A set of decision rules and a computa- 
tion technique (variational programming, utilizing cal- 
culus of variations) were developed as a basis for the 
dynamic decision model with a multigoal objective func- 
tion. The economic signals to determine optimal public 
policies were obtained by comparing the trajectories 
generated by two different organizational models 
(mono-decision and poly-decision). 


James E. T. Moncur, Ph.D. Washington State 1971. 
A programming approach to the valuation of water 
in alternative uses. 

The question of water resource evaluation is ap- 
proached in terms of value foregone due to a substantial 
extra-basin diversion. A planning model is constructed 
to determine optimal allocation of a given amount of 
water, along with associated “products”—firm and 
dump energy, irrigation and downstream water releases, 
and water quality—for each (monthly) time period and 
each reservoir or reach of the system. Optimal alloca- 
tions and net revenues are determined in a model which 
adapts the decomposition principle for linear programs 
to the case where some constraints involve non-lineari- 
ties. 


Witrtiam D. Monrcomery, Ph.D. Harvard 1971. 

Market systems for the control of air pollution. 

This thesis deals with the development of a licensing 
system for efficient control of air pollution caused by 
industrial sources at fixed locations. With the assump- 
tion that a desired air quality is given exogenously, the 
problem reduces to the standard one of allocating a 
scarce resource—waste disposal capacity of the atmo- 
sphere—among potential. users. When rights to use this 
capacity are made transferable, private bargains among 
firms can lead to least cost achievement of the air qual- 
ity standard. Under more stringent conditions, which 
do not include the absence of externalities, but do in- 
clude general convexity of cost functions, a competitive 
market in licenses can produce this result. 


Kirsy S. Movutton, Ph.D. California (Berkeley) 1970. 
Public policy and market effectiveness in the Douglas 
Fir lumber industry. 


Jon L. Nevins, Ph.D. North Carolina State 1970. A 
model for calculating the optimum analysis of mixed 
fertilizers. 

A new procedure was developed for simultaneously 
calculating the optimum concentration of a mixed 
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° fertilizer (using linear programming and assuming a 
givéh ratio among nutrients) and the optimum size of 
the mixing facility. Conventional analyses tended to 
recommend products that were too highly concentrated. 
The new procedure did a better job of explaining the 
timing of recent increases in the concentration of North 
Carolina’s fertilizers than did the earlier prescriptions. 


GERALD M. Norte, Ph.D. Minnesota 1970, Effect of 
milk assembly and processing costs on optimal type 
and size of plant for butter and nonfat dry milk in 
Minnesota. 

The economics of size in processing milk into butter 
and nonfat dry milk and the diseconomies of size in 
milk assembly are analyzed. The analysis includes an 
investigation of the size economies of the several major 
processing activities and the effect of carrying on these 
activities in separate plants. The analysis also included 
an investigation of the cost of direct farm-to-plant milk 
assembly and indirect milk assembly via local milk 
receiving stations. 


Josern K. Otavemt, Ph.D. McGill 1971. Peasant cocoa 
production in Western Nigeria: an economic analysis. 
This thesis examines some economic aspects of the 

peasant cocoa industry in Western Nigeria: the char- 

acteristics of farm resources and farm organization; 
the expected rates of return from cocoa production; 
available technologies and their rate of adoption; 
farmer’s supply responsiveness to price and other var- 
jables; and, the impact of Marketing Board’s pricing 
policies on cocoa production and revenues. From the 
analysis, it is concluded that cocoa is the most profitable 
crop available in the agricultural region; that expected 
profit is only one of several considerations that influence 
the adoption of new technologies; that the farmers’ 
response to price is inelastic; and that the Marketing 

Board’s policies have depressed cocoa production and 

revenues. 


James L. Pearson, Ph.D. North Carolina State 1970. 
A growth model for evaluating investment alter- 
natives of a processor of seasonally produced products: 
an application to vegetable canning. 

A multiperiod mixed-integer programming model 
was developed to identify production and investment 
decisions that maximize a firm’s growth over a planning 
horizon. The model selects product mixes and line ca- 
pacities, allocates capital, and invests and disinvests in 
equipment. Application of model was made to assess 
economic feasibility of investing in a vegetable canning 
plant. Effects of capital withdrawals, factor and product 
price changes, supplies of raw products, and demand for 
finished products on growth were evaluated. 


New H. Persve, Ph.D. Purdue 1971. An economic 
analysis of the impact of emerging Grade A milk 
supplies upon the North Central dairy industry. 

Two forces are encouraging the conversion of farms 
producing Grade B milk to Grade A milk standards— 
price incentive and increasing number of manufactured 
products requiring Grade A milk. This study attempts 
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to determine the nature and extent of the impact of 
Grade A milk supplies upon the Federal Milk Order 
pricing system. A simulated model of the North Cen- 
tral dairy industry is constructed. This study indicates 
continued declines in numbers of milk cows. The Grade 
B to Grade A conversion is expected to continue. Class 
I and II prices are expected to continue their upward 
trend. 


Tuomas A. PETERSON, Ph.D. Washington State 1971. 
An analysis of thirteen years of commercial hail 
suppression in central Alberta. 

Statistical analyses were conducted to test for reduced 
hail damage to crops during a thirteen-year hail-sup- 
pression program. Benefit-cost projections were also 
made of hail reduction in relation to suppression costs. 
Results suggested only minute reductions in hail loss 
are required for successful suppression programs. Be- 
cause weather modification in Alberta has been a con- 
troversial subject, it was strongly recommended that 
steps be taken to determine legal, social, and economic 
implications of wide-scale suppression. 


WiuraM H. Pærscs, Ph.D. Washington State 1971. 
An input-output analysis of import substitution: a 
case study of potential impacts of expanded Wash- 
ington beef production. 

Leontief-type input-output models in two forms 
(paired regional and interregional) were used to esti- 
mate the impacts of an import substitution strategy on 
the economics of both affected regions. Changes in 
total income as well as the distribution of impacts 
among sectors and between regions were considered. 
The analysis consisted of two case studies. Each study 
involved the substitution of Washington produced beef 
products for those currently imported. 


CHARLES G. PLourpe, Ph.D. Minnesota 1970. Optimal 
exploitation of a replenishable natural resource. 

This dissertation considers the problem of optimally 
exploiting common-property replenishable natural re- 
sources using control theory. The first model assumes 
that humans reduce the biomass growth rate through 
consumption. Assuming costless production and posi- 
tive time discounting it follows that the maximum 


` sustained yield biomass exceeds the optimal steady 


state biomass. When production costs are introduced 
the optimal steady state biomass increases. Methods of 
governmental regulation to internalize the common- 
property externality are analyzed. 


Joun T. Porter, Ph.D. Purdue 1971. Economic and 
marketing potential for expansion of horticultural 
production in the lower Wabash Valley. 

The following crops appeared to offer the most 
promising production potentials: strawberries and 
tomatoes for fresh market; cantaloupes, watermelons, 
and potatoes; and snap beans for processing. Water- 
melons and cantaloupes were found to offer the most 
likely opportunities for acreage expansion. Potatoes will 
provide the greatest potential for increasing gross farm 
income. The lower Wabash Valley has a very favorable 
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competitive position in truck transportation to nine 
major Midwest markets. 


GEORGE R. Priccr, Ph.D. Ohio State 1970. A simula- 
tion study of tenure and size relationships of selected 
corn-hog farms, 


FREDERICK J. Prochaska, Ph.D. North Carolina State 
1970. Opportunity cost of time and other socio- 
economic effects on away-from-home food consump- 
tion. 

The effects of the opportunity cost of homemaker’s 
time, household income, and other socioeconomic 
variables on away-from-home consumption were in- 
vestigated. The value of homemaker’s time was found 
to be significant and positively related to the number of 
meals consumed away-from-home. Family income was 
found to also have highly significant positive effects, 
but not as great as would have been erroneously esti- 
mated if differences in opportunity cost of time had not 
been considered. 


RUSSELL RANEY, Ph.D. Ohio State 1970. An explana- 
tion of changes in the number of farms in the 
United States, 1910-64. 


ROBERT A. RATHJEN, Ph.D. Minnesota 1970. An 
economic analysis of fertilizer retailing in Minnesota. 
The general objective of the study was to estimate 

the probable changes in the economic structure of the 

Minnesota fertilizer industry by 1980. This was ac- 

complished by analyzing: 1) expected demand for fer- 

tilizer; 2) cost functions for alternative types of firm 
organization; and 3) consumer preferences for products, 
services and types of firm organization. 


Wiiam N. Ross, Ph.D. Kansas State 1970. Empirical 
relationship between tenure and economic growth of 
farms in central Kansas, 1940-1962. 

Through the use of analysis of variance and multiple 
linear regression models the study associated selected 
measures of economic growth with the land tenure ar- 
rangements of 220 randomly selected commercial farm 
operators who began their farming careers in the wheat 
grain-sorghum region of central Kansas. Study analysis 
found land tenure arrangements used at various stages 
of farm development to have statistically measurable 
impact upon short- and long-run growth rates. 


Pau. E. Rosenberry, Ph.D. Iowa State 1971. A pro- 
posal for improving the U.S. Department of Agri- 
culture’s cost and return studies. 

This study is primarily concerned with refining and 
extending the methodology used by the U.S. Depart- 
ment of Agriculture in the cost and return by type of 
farm project. A computerized cost and return model 
was developed in the study that will compute the annual 
estimates of the costs and returns series and improve 
data generated for each of the series. 


Davin J. S. Rurrepce, Ph.D. Stanford 1970. The 
relationship between prices and hedging patterns in 
the U.S. soybean complex. 
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This study reviews concepts of hedging in commodity 
futures markets paying particular attention to assufmp- 
tions about hedgers’ attitudes toward risk. With this 
review as backdrop, hedging is then cast as a problem of 
decision making in uncertainty. The tools of portfolio 


‘analysis are shown to provide a means of reconciling 


different concepts of hedging and also to provide for a 
model of hedger behavior. This model is applied to the 
U.S. soybean complex. 


Rosert Sr. Louis, Ph.D. Michigan State 1970. A 
simulation analysis of planned dairy farm develop- 
ment in eastern Quebec. 

Due to serious criticisms of the use of public funds for 
regional development programs in milk production, 
the study first examined planning issues in the dairy 
subsector. Low resource productivity in dairying was 
singled out as a major source for increasing farm in- 
come. Using a simulation model, alternative strategies 
for increasing dairy productivity were explored. The 
results indicate the highest payoff strategies were large 
increases in high quality feed and artificial insemina- 
tion. 


Wriiuram W. Sarrra, Jr., Ph.D. Alabama 1970. Re- 
source allocation with special emphasis on recreation 
planning at water impoundments. 


Epmonp E. Sray, JR., Ph.D. Iowa State 1970. Minimiz- 
ing abatement costs of water pollutants from agricul- 
ture: a parametric linear programming approach. 
The study focuses on suspended sediment to typify 

nondegradable, diffuse-source water pollutants from the 

agricultural sector. Pollution abatement is viewed as a 

collective good. Exogenously specified water quality 

standards for several uses are taken as indications of 
societal preferences. Using alternative erosion control 
methods as activities in a linear programming frame- 
work, least-cost estimates of achieving the standards 
were obtained. Several institutional arrangements for 
sharing abatement costs were examined and evaluated. 


ARTHUR H. Smita, Ph.D. Arizona 1971. A socioeco- 
nomic analysis of the goals and attitudes of Arizona 
cattle ranchers. 

An analysis of the economic and attitudinal factors 
affecting the decisions cattle ranchers make in light of 
the very low return on investment received from cattle 
production. The quantitative techniques of factor and 
discriminant analysis show that the consumption as- 
pects of ranch ownership strongly affect the economic 
decision ranchers make and that the market prices of 
ranches are significantly higher than values in produc- 
tion only. 


GHOLAMREZA SOLTANI-MoHAMMADI, Ph.D. California 
(Berkeley) 1970. Development of irrigated agricul- 
ture in Iran: the problem of choice between irrigation 
techniques. 

A linear programming model is developed to select 
between modern surface and sprinkler systems in the 
two irrigation projects in Iran. Skilled Jabor is included 
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in the model as one of the major limiting factors. Under 
the specified conditions and assumptions a portable or 
semiportable sprinkler system is indicated to be eco- 
nomically superior to a modern surface irrigation for 
the development of new lands. However, in lands where 
a modern surface irrigation system has been installed 
the transformation to sprinkler irrigation is not feasible. 


BERNARD H. Sonntac, Ph.D. Purdue 1971. Simulated 
near-optimal growth paths for hog-corn farms under 
alternative resource, price and efficiency situations. 
The simulation model developed is designed to aid in 

planning growth, management system and building 
system over time. Net worth of the farm is maximized 
given the risk level, resource supplies, price and tech- 
nical coefficients, consumption requirements and pro- 
duction alternatives. Output includes 1) annual farm 
plans; 2) a net worth statement with detail on debts 
and assets; and 3) biweekly flows of cash, labor, feed, 
hog sales and purchases, etc. 


Lonnie M. Spurcron, Ph.D. Missouri 1970. Pricing 
arrangements for one grade of milk. 

Alternative pricing arrangements to allow for equi- 
table distribution of proceeds from the milk market 
with one grade of milk were presented and analyzed. A 
six-class pricing system was formulated. Demand and 
total revenue functions were estimated. Quadratic 
programming was employed to find the price for each 
class of milk which would maximize total revenue sub- 
ject to the constraints imposed. Results demonstrated 
possibilities of using classified pricing to maximize 
dairymen’s revenue. 


Terry P. Surron, Ph.D. Kansas State 1970. Temporal 
stability of the effects of factors causing intertract 
variations in farm real estate prices in Kansas. 
Interyear variations in farmland prices are reflected 

in changes in the influences of factors (soil quality, 
etc.) causing intertract differences in prices. The pri- 
mary concern of this study was to identify forces causing 
factor influences to vary between years. It was con- 
cluded that inflation and changing technology were the 
significant causes of factor influence changes. Finally, an 
estimating equation from which to predict future prices 
of specific tracts was derived by multiple regression 
techniques. 


Wayne C. Tuomas, Ph.D. Washington State 1971. 
Economics of supplementary livestock production in 
the Columbia Basin of Washington. 

Uncertain annual fluctuations in farm income are a 
major problem confronting the agricultural industry in 
the United States. A linear programming model was 
constructed which included crop and livestock pos- 
sibilities. Using separable programming individual enter- 
prise net income variance and covariance between 
enterprises were used to constrain the linear program- 
ming model. As the permissible level of net income 
variance was decreased, reductions in farm net income 
and changes in enterprise mix were noted. 


H. Don Tumon, Ph.D. Purdue 1971. An economic 
analysis of the pork marketing channel in Indiana. 
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The trend by the larger chains toward central ware- 
housing, processing and distribution of meats appears to 
enhance efficiency and increase competitive pressure on 
other retail firms. It also tends to reduce margins of 
packers and processors on some of their higher profit 
items. The demand for pork was found to be lowest in 
the second quarter and highest in the fourth. Demand 
appeared to have increased significantly between the 
1955-65 and 1966-68 periods. 


Aran R. Tusss, Ph.D. Cornell 1971. Capital invest- 
ments in agricultural marketing cooperatives: im- 
plications for farm firm and cooperative finance. 

The thesis used simulation as a technique to investi- 
gate the impact of alternative cooperative investment 
plans on the farm firm of the cooperative member. The 
nature and amount of investment required by the co- 
operative significantly limited the growth potential of 
the farm firm. Cooperative management must evaluate 
alternatives for meeting the cooperative’s need for 
capital from the viewpoint of the effect on member 
firms as well as on cooperative financial structure. 


Garr E. Uppecrarfr, Ph.D. California (Berkeley) 1970. 
The economics of sewage disposal in a coastal urban 
area: a case study of the Monterey Peninsula, Cali- 
fornia. 

Although not sufficient, “benefit-cost” analysis is a 
necessary part of the decision process for water quality. 
Therefore one part of the study consists of a benefit-cost 
analysis of alternative systems of Peninsula sewage dis- 
posal in terms of their costs and the objective they satisfy. 
The second stage of the study consists of an analysis of 
institutional problems associated with water pollution. 
This included a critical review of the enforcement 
mechanism of and the authority granted to the state 
by the Porter-Cologne Water Quality Control Act. 


Joun Vonpruska, Ph.D. Michigan State 1971. An 
economic analysis of small watershed project evalua- 
tion procedures. 

The project evaluation procedures used by the U.S. 
Soil Conservation Service were translated into a com- 
puter program and a sensitivity analysis made of the 
major criteria and variables. These included crop- 
enterprise cost and return variables and hydrological 
variables as well as timing, interest rate and investment 
criteria. Small variations in hydrologic variables, well 
within the range of error, had a greater effect than many 
of the economic parameters. 


Josrpn S. Weiss, Ph.D. Cornell 1971. The benefits of 
broader markets due to feeder roads and market 
news: northeast Brazil. 

This study identifies expected costs and benefits 
facilitating services for agricultural markets. Improved 
roads and improved communication facilities were 
considered. Benefits include price improvement to pro- 
ducers and also a broadening of markets. It is concluded 
that broader markets will stimulate development of 
larger firms, ameliorate monopolistic tendencies and 
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encourage deployment of new technology. Quantitative 
research techniques are used extensively in estimation 
of costs and benefits, 


Davip A. WHITAKER, Jr., Ph.D. Florida 1971. Eco- 
nomic effects of trade policies on the shrimp fisheries 
of the United States and the Latin American na- 
tions. 

This study is an empirical analysis of the effects of a 
free trade policy for a single product, shrimp, on factors 
such as income, profitability, investment, and employ- 
ment in the shrimp trawling industry. A supply and 
demand framework is utilized, with special considera- 
tion given to the open access nature of the resource. The 
impact of hypothetical restrictive policies is evaluated. 
Major emphasis is placed on the United States fishery. 


Reep W. Wus, Ph.D. Colorado State 1970. Political 
economy of Colorado’s ground water development 
and use. 

Characteristics constituting a “good” ground water 
law were developed and comparison was made with the 

Colorado law. 


Gaytorp E. Worpben, Ph.D. Iowa State 1970. An in- 
terfirm competition model for deriving empirical esti- 
mates of supply response. 

The primary objective was to develop a supply re- 
sponse model for agriculture that would functionally 
relate firms to the aggregate. Representative farms for 
Iowa were used as submodels of a state aggregate lin- 
ear programming model. Resources were limited at the 
firm, subaggregate and aggregate levels. The interfirm 
competition for resources limited in the aggregate 
caused the supply response of firms to be conditioned 
by the combined actions of all firms. 


DEBEBE Worku, Ph.D. Colorado State 1971. The 
economics of water use: an inquiry into the economic 
behavior of farmers in West Pakistan. 

The specific objective of this study is to examine the 
problem of water supply in West Pakistan. A broad 
survey of the existing supply and trends of water de- 
velopment and usage was made. The sources of the 
problems were identified. 


KENNETH B. Young, Ph.D. Montana State 1971. 
Optimal use of ground and surface water in the 
Gallatin Valley, Montana. 

Intraseasonal interaction of the ground and surface 
water system figures prominently in this irrigation- 
planning study of a river basin. A model for optimizing 
use of variable streamflows and supplemental ground- 
water reserves is developed that simultaneously evalu- 
ates economic interaction occurring within the ground 
and surface water system during four discrete periods 
of the irrigation season. 


JAN ZWaRTENDYK, Ph.D. Pennsylvania State 1971. 


Economic aspects of surface subsidence resulting from 
underground mineral exploitation. 
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Manpower, Labor, and Population; 
including Trade Unions and 
Collective Bargaining 


ORLEY C. ASHENFELTER, Ph.D. Princeton 1970. Racial 
discrimination and labor markets. 

This thesis consists of three related empirical essays 
on the economics of discrimination against black 
workers. The three essays are concerned with racial 
discrimination and trade unionism; the interindustry 
structure of the wages of black workers relative to 
white workers; and changes in labor market discrimina- 
tion over time. In each area a set of hypotheses is de- 
veloped and tested using conventional econometric 
methods. 


GamaL Bapawi, Ph.D. Indiana 1970. Job vacancy 
data as an indicator of the demand for labor: an 
evaluation. 

Exploration of the relevance of job vacancy data to 
labor market analysis and an evaluation of the U.S. 
Department of Labor’s experimental job vacancy sur- 
veys. 


WriramM F. Barnes, Ph.D. Washington (St. Louis) 
1971. Wage flexibility of unemployed jobseekers. 
This study investigates the transmission mechanisms 

through which the experience of unemployment leads 

to wage flexibility by the unemployed individual. The 
empirical observations on behavior of unemployed in- 
dividuals are provided by a questionnaire survey of 
registrants with Employment Service offices. Regres- 
sion analysis was used to test the significance of hy- 
pothesized explanatory variables of wage flexibility. 

Estimates of wage flexibility of the unemployed in- 

dividual are used to construct a Phillips curve, sup- 

porting its micro-economic foundations. 


Donatp M. BELLANTE, Ph.D. Florida State 1971. A 
cost-benefit analysis of the Florida Federal State 
Vocational Rehabilitation Program. 

This is a study of the economic impact of the federal 
state rehabilitation program. It was conducted on cases 
closed in Florida during 1969. The number of clients 
included in the study totaled almost 14,000. Estimates 
were made of subgroups within the population of re- 
habilitants. The overall cost-benefit ratio was 31.68 
and ratios for subgroups ranged from 1.80 to 86.28. 


LEE K. Bennam, Ph.D. Stanford 1970. An economic 
analysis of the labor market for registered nurses. 

A simple econometric model is developed to investi- 
gate the simultaneous interaction of the demand for 
registered nurses, their labor force participation, and 
their geographical distribution. The parameters of this 
three-equation model are estimated by three-stage 
least squares, using cross-sectional data by states for 
1950 and 1960. An investigation is also made of the 
determinants of the choice between registered nursing 
training and general college education by women. 
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Rocer H. Bezoek, Ph.D. Illinois (Urbana) 1971. Man- 
power implications of alternate patterns of demand 
for goods and services. 

Using input-output analysis this dissertation presents 
zhe development of a general, comprehensive, empirical 
system capable of generating detailed industrial and 
occupational manpower demands from alternate dis- 
cributions of national expenditures reflecting different 
national priorities. This general system is then used to 
simulate the manpower effects which would be gen- 
erated by various types of priority choices and ex- 
penditure patterns. A number of significant conclusions 
relating to the sensitivity of manpower demands are 
derived. 


Jon Brrxeti, Ph.D. South Carolina 1971. An estimate 
of the monetary cost of lives lost and disabled in 
Vietnam. 


Davin W. Breneman, Ph.D. California (Berkeley) 
1970. The Ph.D. production process: a study of de- 
partmental behavior. 


Rosert E. Burney, Ph.D. Florida State 1971. The 
role of Florida Agricultural and Mechanical Uni- 
versity in the development of human capital. 
Estimates of the amount of human capital developed 

by a predominantly black, state supported institution 
of higher learning (Florida A and M University) are 
derived in terms of the net differentials in lifetime in- 
come generated. The study covers graduates of the 
university between 1958 and 1969 and presents data on 
per student costs of education (public and private) as 
well as information on earnings. Study includes break- 
downs by school and college within the university. 


GERALD F. CavanacH, D.B.A. Michigan State 1970. 
Black and white workers’ attitudes in three industrial 
plants: view from the grassroots. 

An interview study of 300 workers, managers, and 
community leaders revealed that black workers are 
slightly less satisfied with their jobs, boss, promotion 
opportunities, and relations with fellow workers. Blacks 
do good quality and quantity of work. Younger black 
males have poorer absenteeism and tardiness. Although 
most workers got along well with foremen, these men 
did not as often have good relations. Foremen of dis- 
advantaged workers must have: personal interest, two- 
way communication, honest discipline. 


Corinpo J. Crprrani, Ph.D. Minnesota 1970, A labor 
market model: married women. 

This study tests a simultaneous-equations model, 
zncluding separate supply and demand schedules, rep- 
resenting the labor market for married women. Key 
findings are 1) that wage-elasticities of demand are 
about the same size as those of supply, suggesting that 
the widely used single-equation supply models are in- 
correctly specified; and 2) that a satisfactory explana- 
tion of the secular rise in the labor force participation 
rate of married women has yet to be developed. 
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Epwarp M. Cross, D.B.A. George Washington 1970. 
The behavioral styles, work preferences and values 
of an occupational group: computer programmers. 

A job analysis of the computer programming occupa- 
tion was conducted, using the constructs of a self-re- 
port personality inventory, the Job Analysis and In- 
terest Measurement (JAIM), as a basis for infering 
desirable worker traits. The JAIM was then admin- 
istered to computer programmers to confirm the job 
analysis. It was concluded that JAIM constructs have 
substantial value for conducting job analysis. 


Wiutam A. Dawson, Ph.D. Wisconsin (Madison) 
1971. Trade union developments in western Indian 
textiles. 

The dissertation traces the development of the Tex- 
tile Labor Association of Ahmedabad and the Rash- 
triya Mill Mazdur Sangh of Bombay from raw protest 
movements to formal complex organizations, soundly 
financed from internal resources and competently and 
adequately staffed. It is proposed that they have fol- 
lowed a “normal” course of evolution in response to the 
needs and logic of the industrial situation, although 
their strong institutionalization contrasts strongly with 
the prevalent pattern of trade unionism in the country. 


Bruce F. De Ving, Ph.D. Claremont School 1970. The 
U.S. student exchange program: reverse foreign aid? 
The United States, despite its provision of higher 

education resources for vast numbers of students from 
developing countries, may gain financially on student 
exchange with these countries, primarily because of 
student nonreturn. Cost-benefit analysis is applied to 
data for the academic year 1964-65. The calculation of 
costs indicates a net U.S, cost significantly lower than 
that usually associated with the exchange program. The 
hypothesis is upheld at very low discount rates for 
human capital. 


Daxner T. Dicx, Ph.D. Claremont School 1971. Race 
as a factor of production in the U.S. manufacturing 
sector, 1940-1960: an econometric approach. 

A production model for manufacturing is estimated 
based on the hypothesis that production relationships 
are of the Mukerji type. A two-stage estimation pro- 
cedure, necessitated by the simultaneous nature of the 
system, is performed on two-digit SIC manufacturing 
data. Results show that marginal productivity of blacks 
is less than that of whites holding education constant; 
that derived demand for black labor is more wage elas- 
tic than that for white labor; and that blacks substitute. 
across educational levels with much more ease than do 
whites as shown by the constant ratios of elasticities of 
substitution. 


Geratp F. Downey, Ph.D. Boston College 1971. A 
cost-benefit study of vocational education in Haver- 
hill, Massachusetts. 

This study compares the benefits and costs of voca- 
tional and regular high school education in Haverhill, 
Massachusetts. Substantial differences in average per 
pupil cost and benefits weré found to exist between the 
two types of training. The conclusions of the study sug- 
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gest that under liberal investment assumptions the 
vocational program as a whole is a worthwhile public 
investment. 


Barry L. Duman, Ph.D. Southern California 1970. 
Participation of rank-and-file member in the de- 
cision-making process and his access to the grievance 
machinery of his union: including a survey and case 
study of UAW Local 1531, Amarillo, Texas. 

This study analyzed two areas of current importance. 
The first pertained to the character of the American 
labor union with respect to democracy as a vital in- 
gredient. The second dealt with the attitudes of the 
rank-and-file worker as he relates to the various internal 
aspects of his union. Additionally, since it was found 
that members are universally concerned with the pro- 
visions of the grievance procedure, recent legal de- 
velopments in this area were analyzed. 


ZACHARY Y. DyckMaN, Ph.D. Pennsylvania 1971. An 
analysis of Negro employment in the building trades. 
Fifteen cities were visited during 1968 to determine 

the extent of racial discrimination in construction. 

After much pressure, Negroes were gradually being 

admitted into unions that until recently excluded them 

entirely, Theoretical models were developed to explain 
the consequences of discrimination among both union- 
ized and: nonunionized construction workers. To test 
the implications of the theory and other hypotheses, 

1960 census data on employment, earnings and unem- 

ployment of white and Negro workers were used. 


LxA N. Epwarps, Ph.D. Columbia 1971. Investment 
in human capital: a study of the teenage demand for 
schooling in the United States. 

An economic model of the determinants of the school 
enrollment of teenagers (fourteen to seventeen year 
olds) is developed and estimated with two bodies of 
cross-sectional data for 1960: data for 426 congressional 
districts and data for 48 states. The cross-sectional re- 
sults are then used to explain the secular growth in 
teenage enrollment rates between 1920 and 1960. 
Cyclical variations in teenage enrollment rates for the 
1948 to 1967 period are also analyzed. 


RONALD G. EHRENBERG, Ph.D. Northwestern 1970. 
The short-run employment decision and overtime 
behavior in U.S. industry, 1966. 

A theoretical and empirical study of the employment 
and hours decisions of firms. The empirical results are 
used to derive estimates of the impact of changing the 
overtime premium wage on employment and overtime 
hours in U.S. industry. 


Epwarp C. Erickson, Ph.D. Southern California 1970. 
An economic analysis of the factor market for 
pharmacists. 

This study applies economic terminology and theoreti- 
cal analysis to fhe factor market for pharmacists in 
an effort to identify the supply and demand conditions 
and influences on the factor market according to their 
impact on supply and demand. An evaluation of the 
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factor market’s performance is made in qualitative 
terms by citing evidence on dynamic patterns within tte 
context of the market’s structure. 


CHARLES K. Farrcuitp, Ph.D. Duke 1971. Subsidized 
worker relocation in the United States. 


Guazt M. Faroog, Ph.D. Pennsylvania 1970. Di- 
nensions and structure of labor force and their 
changes in the process of economic development: a 
case study of Pakistan. 

Since no comprehensive work in the labor force field 
has been done for Pakistan, this study is equally divided 
between the dimensional and the structural aspects of 
labor force. It has both substantive and methodological 
focuses and, with appropriate modifications, can be 
used as a prototype for labor force analysis in develop- 
ing countries in general. 


Terry G. Foran, Ph.D. Pennsylvania State 1971. The 
effect of market structure on the interindustry wage 
differential in U.S. manufacturing, 1947-58. 


KENNETH L. Gacata, Ph.D. Michigan State 1970. 

Racism in the building trades. 

The problems of low black participation in the build- 
ing trade unions was investigated by interviewing civil 
rights government, industry and union representatives 
in Chicago and Detroit and analyzing data provided by 
them. The major obstacle is the paucity of blacks with 
the requisite skills for working in the trade. Remedial 
action depends upon the power the black community 
exerts on government and the unions. 


KENNETH E. Gatcuus, Ph.D. Washington (St. Louis) 
1970. The elasticity of substitution of white for non- 
white labor. 

It is shown, using both white and nonwhite Census 
data for twenty-one occupational categories, that whites 
and nonwhites are perfect substitutes in production 
once variations in the relative levels of educational 
attainment have been eliminated. This evidence in- 
dicates that there is very little Becker-type discrimina- 
tion. Moreover, the existence of straight line isoquants 
indicates that much of the discriminatory differential, 
which Becker attributes to racial discrimination, can 
actually be attributed to quality differentials. 


Lynn C. Grirrrrus, Ph.D. Colorado 1970. Some im- 
plications of an investigation of the part-time labor 
force in the United States to the theory of hidden 
unemployment. 


Joun W. Hampzeton, Ph.D. Wisconsin (Madison) 
1971. Determinants of geographic differences in the 
supply of physician services. 

The purpose was to discover how effective in explain- 
ing the per capita distribution of specialists, general 
practitioners, and graduate trainees by state, county, 
and postal zone are characteristics reflecting current 
wages and the costs of using leisure time. Linear, 
ordinary least squares regression indicated that pros- 
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pects for leisure influence specialists more than general 
peactitioners, wages have the opposite effect, and 
neither influence graduate trainees noticeably. 


Jerrrey L. Harrison, Ph.D. Florida 1970. Union 
discipline and its implications for the individual and 
for management. 

In an effort to determine how much freedom unions 
have in disciplining their members, labor legislation, 
union constitutions, NLRB and U.S. court decisions 
and decisions by arbitrators were studied. Unions have 
had and continue to have wide disciplinary powers 
which may affect the employer-employee relationship 
in a very direct sense. In addition, union disciplinary 
actions are frequently void of many procedural safe- 
guards. 


Masanori HASHIMOTO, Ph.D. Columbia 1971. Factors 
affecting state differences in unemployment. 

The dissertation analyzes differences among states in 
cyclical fluctuations, levels, trends, and seasonal fluc- 
tuations of unemployment. The time-series unemploy- 
ment data (1950I-1968IV) are decomposed by regres- 
sion techniques into these components, which are 
analyzed in terms of variables suggested by the eco- 
nomics of human resources. The findings are related to 
issues of poverty, income inequality, and depressed 
areas. Work experience is a major factor related to 
these problems. Yet the cross section unemployment 
rate is found to be a poor measure of work experience, 
especially for nonwhites. 


James J. Heckman, Ph.D. Princeton 1971. Three essays 
on the supply of labor and the demand for goods. 
The first essay examines the effect of exogenous and 

endogenous wage growth on household life cycle labor 
supply and consumption decisions. Contrasts between 
the empirical implications of static and dynamic models 
are developed. The second essay proposes and imple- 
ments new methods of estimating household demand 
parameters. Estimates of household labor supply equa- 
tions generally consistent with a priori economic theory 
are presented. The third essay considers the impact of 
effective time restrictions on household economic be- 
havior. 


James A. Herner, Ph.D. Colorado 1971. Black em- 
ployment in a southern “progressive” city: the 
Atlanta experience. 


Davin C. HERSHFELD, Ph.D. Princeton 1970. Auto- 
mation and collective bargaining in the New York 
City newspaper industry. 

This dissertation examines policies of three unions in 
terms of Slichter’s theories. Conclusions: typographers 
chose between policies of control and obstruction ac- 
cording to effects on skills and labor-displacing power. 
Photoengravers and stereotypers were too weak to 
practice other than policy control. Five daily news- 
papers failed primarily from lack of advertising and 
circulation, not rising labor costs. Typographers’ con- 
tract demands emphasized “automation-related” bene- 
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fits, as measured by an original formula. “Share of 
savings” approach has merit. 


C. Russert Hirt, Ph.D. Minnesota 1970. The economic 
determinants of labor supply for the urban poor. 

This study determined the effect of a variety of 
economic and demographic variables on the quantity of 
labor supplied by white and black male heads of poor 
families. The findings suggest that there are statisti- 
cally significant differences in the effect of wage rates, 
education, health, and several other variables on the 
quantity of labor supplied by white and black poor 
family heads and on the quantity of labor supplied by 
poor and nonpoor heads. 


Roszert J. Hives, Ph.D. Cornell 1970. An econometric 
model of external labor supply to the establishment 
within a confined geographical market. 


CHRISTINE L. Hopart, D.B.A. Harvard 1971. A study 
of the major influences on nurses’ collective bargain- 
ing at selected Massachusetts hospitals. 

This descriptive analysis of nurses’ collective bar- 
gaining over a four-year period indicated that in spite 
of a comparatively weak form of collective bargaining, 
the registered nurses made substantial economic gains 
in the period. The causes for this weakness lay for the 
most part in the history of the development of the nurs- 
ing profession. Whatever power the nurses had was 
derived for the most part from the unique economic 
system of the health care industry. In the light of this 
analysis two modes for future nurses’ bargaining were 
projected and evaluated: a professional model and a 
guild-union model. 


Stantey W. Hurr, Ph.D. Princeton 1971. Hiring 
practices, hiring standards, and wage differentials 
for laborers and clerical workers in a small labor 
market. 

This study analyzes the recruitment, selection, and 
compensation of laborers and clerical workers in a rel- 
atively small labor market. It uses parametric and non- 
parametric tests to assess the impact of wage and non- 
wage forces on worker quality and to explore the in- 
terdependencies which exist. The results suggest that 
economic factors partially explain behavior in the 
market for these workers but also show the need for 
further research in this area. 


Wurm G. Jonnson, Ph.D. Rutgers 1971. The in- 
fluence of health on labor force participation. 

The conventional labor force participation model is 
expanded to include proxies for “health.” Data from a 
national sample of chronically ill persons are used to 
test the model. The causes of observed differences in 
black-white participation are clarified. “Age discrimina- 
tion” in hiring is estimated. The work-behavior of 
family members who are not ill and its effect upon the 
sample respondent is analyzed and estimated, as is the 
impact of public and private transfer payments. 


ABRAHIM KAMEL, Ph.D. Michigan 1970. The impact 
of Nasser’s regime on labor relations in Egypt. 
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WiuiaM J. Ketty, Ph.D. Rice 1971. A cost-effective- 
ness study of clinical methods of birth control. 

The study develops a method for calculating the 
marginal cost of preventing a birth with different 
method-user combinations. Innovations include pro- 
duction functions for contraceptive services, continua- 
tion functions which include age, Poisson patient arrival 
functions, a method for estimating the number of births 
prevented using parity data, and procedures for deter- 
mining optimum clinic capacity under queuing condi- 
ditions. Empirical results for Puerto Rico cover five 
different methods administered to patients of ages 20 to 
40, Finally, recommendations are made for operational 
improvements and further research. 


Duane A. Kujawa, Ph.D. Michigan 1970. Interna- 
tional management of labor relations in the major 
American automotive corporations: a comparative 
study of decision-making patterns and their deter- 
minants. 


Rownatp D. Ler, Ph.D. Harvard 1971. Econometric 
studies in topics in demographic history. 

A model for population projection that incorporates 
some of the economic consequences of demographic 
variables is developed and applied in this work. Eco- 
nomic and demographic data from preindustrial En- 
gland are used to test and estimate forms of simple an- 
alyticmodels, that are couched in basic theoretical issues. 
The basic model is then extended to the economic 
growth of the United States and its application to this 
country’s population in the twentieth century. 


Hartiey Lewis, Ph.D. Rochester 1971. The impor- 
tance of turnover costs in the male-female wage dif- 
ferentials. 

Using individual data from the 1960 U.S. Census, 
male-female wage differentials are obtained for two 
digit manufacturing industries. These differentials are 
combined with differences by sex in turnover rates to 
obtain estimates of the specific investment of employers 
in employees. While this investment is substantial, the 
difference by sex in the turnover costs arising from its 
loss explains only a small fraction of the wage differen- 
tial. 


Cuartes R. Linx, Ph.D. Wisconsin (Madison) 1971 
The quantity and quality of education and their 
effects on the earnings of chemical engineers. 

The study analyzes the determinants of chemical 
engineers’ earnings with emphasis placed on the asso- 
ciation between earnings and the quality and quantity 
of education. The empirical inquiry is based largely on 
cross-sectional data from the Postcensal Survey of 
Scientists and Engineers. The relationship between 
earnings and several educational, socioeconomic, and 
demographic characteristics is measured simultane- 
ously through coefficients of a multiple regression 
operation. 


Luis R. Luis, Ph.D. Notre Dame 1970. An economic 
analysis of metropolitan migration flows in the United 
States. 
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The determinants of aggregate migration flows to ' 
and from each of fifty SMSAs are studied by means of 
a two-equation model. The main conclusion is that in 
and out gross migration flows for SMSAs are simul- 
taneously determined. The relationship between migra- 
tion and the SMSA’s productive structure is also an- 
alyzed. Aggregate production functions for each of the 
fifty SMSAs are estimated to measure migration’s con- 
tribution to SMSA economic growth. 


D. Bruce McKintay, Ph.D. Oregon 1971. A functional 
classification of occupations. 


Wiuiam F. X. Mauer, Ph.D. Boston College 1970. 
A case study of the shortages of general duty nurses 
in metropolitan Boston hospitals, 1956-1964. 


MICHALE J. Mestrovicu, Ph.D. Notre Dame 1970. 

The contributions of MDTA to an urban economy: 

a case study. 

The study analyzes the impact of the Manpower De- 
velopment and Training Program primarily as a means 
of investing in human capital and secondly as a method 
of alleviating structural mismatches in urban labor 
markets. Multiple regression analysis utilizing cross- 
sectional time-series data on the socioeconomic char- 
acteristics of trainees participating in the program 
showed that MDT significantly affects the wage rate 
and job opportunities ot graduates. The program was 
also shown to lessen structural inequalities in the labor 
market. 


James R. Mirer, D.B.A. George Washington 1970. 
Selecting computer programmers: a multivariate 
approach to the determination of predictors using an 
improved criterion for on-the-job success of male and 
female computer programmers, 

Research had three objectives: determine population 
difference between male and female computer pro- 
grammers in relation to.selected variables; determine if 
selected variables are statistically valid for predicting 
on-the-job success; and develop a subjective rating 
instrument for evaluating computer programmer per- 
formance. Results indicated no population differences 
at the one percent level of significance. Abstract reason- 
ing and quantitative reasoning aptitude are moderately 
predictive. A rating instrument was developed for use 
of programmer supervisors. 


Tuomas J. Moore, Ph.D. North Carolina 1970. Work- 
men’s compensation in North Carolina. 

The dissertation represents a study of the workmen’s 
compensation laws of North Carolina as contrasted with 
other states. The subject of workmen’s compensation. 
has been neglected and little has been done in focusing 
attention to the inadequacy of the laws dealing with 
occupational diseases and monetary benefits. The pro- 
cedures and administration of the act are complex and 
little has been done to acquaint the worker of his rights 
and benefits under the law. 


James R. Ninmncer, Ph.D. Michigan 1970. College 
graduate turnover in industry: a study of the role of 
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expectations in decisions to terminate or continue 
participation in an organization. 


Jonn F. O’ConneELL, Ph.D. Wisconsin (Madison) 1971. 

The labor market for engineers. 

A two-equation model of the engineering labor mar- 
ket is developed and estimated via ordinary least 
squares and two-stage least squares. Both cross section 
data by state and time-series data by industry for the 
period 1953 to 1968 is used. The model is applied to 
various engineering specialties and a comparative anal- 
ysis of the determinants is made. Particular attention 
is given to estimating the wage elasticities of demand 
and supply. 


CHARLES A. OpEWAHN, Ph.D. Kentucky 1970. The 
contract rejection in Kentucky. 

An investigation of four major hypotheses proffered 
to explain the phenomenon of contract rejection by 
union memberships. Management and union negotia- 
tors and federal mediators were questioned about the 
importance of social, legislative, structural, and eco- 
nomic factors in specific negotiations which resulted in 
membership rejection. A theoretical model is developeé 
which supports a relationship between rejection aná 
general business conditions. The conclusions drawn 
from survey data support this explanation. 


Error S. Orton, Ph.D. Cornell 1971. Inexperienced 
workers in the labor market. 


Donatp O. Parsons, Ph.D. Chicago 1970. Specific 
human capital; layoffs and quits. 

This study formally derives a number of propositions 
about the relationship of firm specific human capita] 
and labor turnover. The dynamic implications are 
examined empirically using time-series data for layoff 
and quit rates in selected manufacturing industries. 
The static hypotheses that layoff rates and quit rates 
are negatively related to the firm’s and worker’s shares 
respectively of specific capital is tested using cross sec- 
tion manufacturing data. The implications receive 
strong empirical support. 


Ricwarp D. Payne, Ph.D. Southern California 1970. 

An economic analysis of nurse mobility patterns. 

A survey design to distinguish between the shortage 
and the mobility of registered nurses. A random sample 
of twenty hospitals in Los Angeles tabulated all nurses 
being hired and terminated in one year. Almost 1500 
nurses were interviewed, information was coded and 
tabulated for computer processing. Wage-induced geo- 
graphic mobility and turnover rates were low. Few 
changes were job related or wage related; most were 
catalogued as “beyond the nurse’s control.” A monop- 
sony hypothesis lacked support. 


Lewis PERL, Ph.D. California (Berkeley) 1970. The 
role of educational investment and family background 
in the production and distribution of educational 
services. 


Jerry E. Postman, Ph.D. Cornell 1970. Job creation 
and welfare: a trade off analysis. 
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Peter A. Prosser, Ph.D. Cornell 1970. Concentration 
and the rate of change of wages in the United States, 
1950-1962. 


Raymonp V. Rasmussen, Ph.D. California (Berkeley) 
1970. Exchange and equity in the task team: testing 
a model of social interaction. 


Stantey R. Reser, Ph.D. Chicago 1970. The effects 
of unionism upon relative wages. 

The study attempted to estimate empirically by re- 
gression techniques the effects of unionism upon relative 
wages in each of some seventy industries during the 
period 1945 to 1968 in the United States. Data con- 
tained in the BLS Industry Wage Surveys of this period 
were analyzed. Estimates of the global effect of union- 
ism upon U.S. relative wages for each of the years 1945 
to 1968 were built up from the underlying industry es- 
timates. 


Ira J. Rees, Ph.D, Alabama 1970. The role of the at- 
torney-consultant in labor relations in a southern 
metropolitan area. 


Sun WEAN Rare, Ph.D. Duke 1971. Welfare economics 
and the theory of optimum population: a reformu- 
lation of welfare notion in optimum population. 


ROBERT L. Rrrrenoure, Ph.D. Texas (Austin) 1970. 
Negro employment in the federal service in the South. 
Negroes are relatively underrepresented in federal 

service white-collar and relatively overrepresented in 

blue-collar occupations in the South. The upgrading of 
blacks in both white- and blue-collar occupations has 
not been comparable to that for whites. In the postal 
service blacks have done much better, both with respect 
to penetration and upgrading, than in other areas of the 
federal service. Programs designed specifically for the 

South, such as independent evaluation and complaint 

adjudication, are necessary if the federal government is 

to become an equal opportunity employer in the South. 


Myron Roomxin, Ph.D. Wisconsin (Madison) 1971. 
An evaluation of adult basic education under the 
Manpower Development and Training Act in Mil- 
waukee, Wisconsin. 

This study evaluates the adult basic education pro- 
gram, i.e., elementary educational instruction for adults 
financed under the MDT Act in Milwaukee, Wisconsin. 
The study focuses on the increased average annual earn- 
ings benefits of the program, but other noneconomic 
benefits are examined as well. Employing two alter- 
native research designs, a similar evaluation of basic 
education is produced: benefit-cost ratios show basic 
education as an inefficient allocation of public revenue, 


BERNARD D. RostTKER, Ph.D. Syracuse 1970. Man- 
power theory and policy and the residual occupa- 
tional elasticity of substitution. 


RICHARD M. SCHEFFLER, Ph.D. New York 1971. An 
empirical investigation into the geographic dis- 
tribution of physicians and specialists. 

This study describes and analyzes the geographic 
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distribution of physicians and specialists in the United 
States from 1956 to 1967. A macro-economic location 
model is theoretically developed and estimated. The 
model includes economic, demographic, and institu- 
tional variables such as hospital facilities, medical 
schools, population, per capita income, and state licens- 
ing figures. Policy recommendations are suggested to 
improve the spatial distribution of health manpower in 
the United States. 


CHARLES E. SEAGRAVE, Ph.D. Stanford 1971. The 
southern Negro agricultural worker: 1850-1970. 
This study estimates the changes in real incomes to 

Negro field hands resulting from their emancipation. 

Wage and income estimates are developed for freedmen 

in the state of Louisiana from original payroll records. 

The incomes are compared with the value of the esti- 

mated maintenance goods received by male field hands 

prior to the War. The comparison shows significant in- 
come gains to prime field hands resulting from their 
emancipation. 


Davin O. SEWwELL, Ph.D. Duke 1971. Training the 
poor: a benefit-cost analysis of vocational instruction 
in the U.S. Antipoverty Program. 


ALLEN W. Surrx, Ph.D. Indiana 1970. Collective nego- 
tiations in the public schools: Indiana, a case study. 
This thesis determines the present status and the eco- 

nomic and social consequences of collective negotiations 
in the public schools of Indiana. A comprehensive ques- 
tionnaire was sent to each of the 287 school corporations 
in the state. In addition, an in-depth study was made 
of a small group of school systems, selected on the basis 
of the data received from the total population study. 


Jonn L. Snare, Ph.D. Duke 1971. An economic anal- 
ysis of the veteran’s education program below the 
college level: 1945-1955. 


LEE A. Soperstrom, Ph.D. California (Berkeley) 1971. 
The demand for labor in residential construction. 


Witam E. SPELLMAN, Ph.D. Kansas State 1970. 
Projections of occupational requirements for Kansas 
in 1980. 

The objective of the study was to quantify occupa- 
tional structure of the state and to develop a methodol- 
ogy for forecasting occupational requirements. An input- 
output model of the economy was utilized to forecast 
output levels for each of the fifty-five industrial sectors. 
Employment levels were projected on basis of produc- 
tivity-adjusted levels of output. A best-practice model 
was used to project occupational mix. This allowed for 
inclusion of both technological change and interindustry 
production structure. 


MELVIN L. Stone, Ph.D. Colorado 1971. A spectral- 
analytic test of the wage-lag hypothesis. 


Donain H. SrraszHem, Ph.D. Purdue 1971. The 
income performance and occupational structure of 


college graduates. 
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The literature on the economics of higher education 
deals with many questions. Lack of reliable data, how- 
ever, has left questions distinguishing between character 
of academic training largely untouched. This disserta- 
tion makes use of a new data source in which bachelors 
degree holders are subdivided by academic curriculum, 
determines income profiles and occupational distribu- 
tions by academic curriculum, and attempts to measure 
these differences and to explain the patterns found by 
the nature of the academic training. 


Roy D. Tuomas, Ph.D. Cornell 1970. The adjustment 
of displaced workers in a labor-surplus economy: a 
case study of Trinidad and Tobago. 


Joun M. Watker, Ph.D. California (Berkeley) 1970. 
Models of academic governance in emergent uni- 
versities. 


Joun P. Warrer, Ph.D. Notre Dame 1971. The 
economics of labor force participation of urban slum- 
barrio youth in Cali, Columbia: a case study. 

The dissertation studies the importance of youth in 
the economic development process. While it considers 
economic factors which influence the labor-force status 
of youth, its main purpose was to consider noneconomic 
factors which influence youth in their acquisitive be- 
havior of enrolling in school or entering the labor force. 
These factors were attitudes and the psychological in- 
fluences of the youth’s parents. Contrary to major 
landmark works by Everett Hagen and David McClel- 
land, the study concludes that the father plays a very 
active role in influencing the youth’s acquisitive be- 
havior in a rejected urban slum society. 


Howarp J. Wittrams, Ph.D. Pennsylvania State 1971. 
The treatment of population as an economic factor. 


Donatp Wise, Ph.D. Claremont School 1971. Bracero 
labor and the California farm economy: a micro study 
of three crops, 1952 through 1967. 

An eight-equation econometric model was used to 
estimate the impact of foreign contract labor on the 
harvest labor market in California. The wage-elasticity 
of supply for domestic workers was found to be rela- 
tively high. This result contradicts the “stoop labor” 
hypothesis used by growers to justify the importation of 
foreign workers. In addition, the use of foreign workers 
was found to have little effect on the produce market. 


MELVILLE Z. WoLrson, Ph.D. Illinois (Urbana) 1971. 
A reexamination of the wage and employment 
effects of the minimum wage on the southern pine 
industry. 


Welfare Programs; Consumer Economics 


ALEXANDER V. ALEX, Ph.D. Indiana 1971. Costs and 
returns on investment in education: a case study, 
India, 1950-61. 

The issue raised is whether education played a pro- 

ductive role in Indian economy during the 1950's. 

Resource cost valuation of education investment in 
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e India shows that it increased at a higher rate than 
nafjonal income during the period 1950-61. The stock of 
education increased in relation to physical capital. This 
raised the economic quality of the Indian labor force. 
“Benefits of education were estimated from life earnings 
of educated persons ‘and returns to education were 
estimated. 


Davm M. Amsrose, D.B.A. George Washington 1971. 
A study of marketing fish protein concentrate en- 
riched products for preschool children in Latin 
America. 

This study examined the importance of seventeen 
environmental factors to the marketing of fish protein 
concentrate products to protein-malnourished pre- 
school children. The Delphi method using question- 
naires to forty-six experts established the importances. 
The participation of the institutions of the environ- 
ment, parental attitude toward childhood nutrition, and 
family income were the most important factors. Atti- 
tude toward fish, availability of local food stores, and 
the literacy level of the adults were among the least 
important. 


Ropert G. Becx, Ph.D. Alberta 1971. An analysis of 
the demand for physicians’ services in Saskatchewan. 


KennetH R. Breperman, Ph.D. Purdue 1971. Tax 
credits and their effects upon the employment and 
training of theeconomically disadvantaged. 

This study presents a theoretical-empirical analysis of 
the effects of generalized, hypothetical employment- 
training tax credit programs upon the demand for the 
unskilled, unemployed poor. The results indicate that 
such tax credit programs can be effective devices to- 
ward accomplishing short-run goals of hiring and train- 
ing economically disadvantaged and unemployed mem- 
bers of the labor force. Program cost estimates are pre- 
sented as well as estimated credit program effects upon 
related welfare programs. 


KELLY J. Buacx, Ph.D. Southern California 1970. The 
size distribution of income and its relationship to 
economic and social well-being in the state of Cali- 
fornia. . 

The hypothesis of an inverse relationship between 
income inequality and aggregate well-being was tested 
using data for the fifty-eight counties of California. 
Gini’s inequality coefficient was calculated from com- 
bined census and income tax data. Well-being was 
measured through factor analysis, including economic, 
social, and time dimensions. Little overall correlation 
was obtained (r= —0.312). Agricultural counties, how- 
ever, scored lowest on the well-being scale and very high 
in income inequality. 


Lat C. Cuucu, Ph.D. Harvard 1971. An input-output 
model of education in the United States. 

The dissertation examines critically the existing ap- 
proaches to the economics of education and develops a 
new model, using input-output analysis, for an expand- 
ing and a stationary economy. The model is applied to 
three educational categories—elementary, secondary, 
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and higher—in the United States and the final demand 
for the model has been generated from the foreign trade 
sector of the economy for 1960. 


Cartes W. Ciirton, Ph.D. Michigan 1970. Toward 

a model of the housing market. 

Many different problems have prevented the develop- 
ment of a comprehensive model of the housing market. 
Some of these are practical problems encountered in the 
analysis of housing market data. Others stem from the 
absence of an adequate theoretical model of the housing 
market. This paper addresses problems in each of these 
areas. In attempting to solve the practical problems, a 
heavy reliance is placed upon empirical analysis of data 
obtained in interviews conducted by the Survey Re- 
search Center with 3,039 families. 


Wirriam W. Cyzewski, Ph.D. Alabama 1970. Com- 
parative study of the financing patterns of the white 
and Negro low income groups in Tampa, Florida. 


Nevitte J. Dowerty, Ph.D. Michigan State 1970. 
Performance of the medical industry in the Grand 
Traverse region of Michigan. 

This dissertation describes the financial structure of 
the Traverse City medical industry as it serves the 
primarily rural residents of a seven-county area. 
Sources and dispositions of revenues were determined. 
Financial drains due to inefficiencies and monopolies 
were estimated. 


ELIZABETH F. Durer, Ph.D. Columbia 1971. Family 
instability, labor supply and the incidence of aid to 
families with dependent children. 

Equations were developed and tested relating to fam- 
ily instability and the demand for the public assistance 
programs for mothers and children deprived of a male 
supporter and subsequent effects on labor supply. The 
results were successfully applied to predict public assis- 
tance incidence and male and female labor force par- 
ticipation rates in New York City. Policy implications 
for universal income maintenance programs and their 
effects on work incentives and family formation are dis- 
cussed in detail. 


Roserr B. Fiscuer, Ph.D. Oregon 1970. Individual 
demand for Ph.D. degrees in American colleges and 
universities, 1958-1968. 


BERNARD FRIEDMAN, Ph.D. Massachusetts Institute of 
Technology 1971. Economic studies of health in- 
surance in the United States. 


Haynes C. Gopparp, Ph.D. Indiana 1970. A study in 
the theory and measurement of benefits and costs in 
the public library (a theoretical and econometric 
analysis with special reference to Indiana public 
libraries). 

The thesis undertakes an economic analysis of the 
relevant supply factors and functional relationships 
which determine and explain the circulation of books 
and associated costs for the public library system of 
Indiana for the year 1967. Also, an exploratory effort is 
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made to establish a methodology which could be used to 
perform a benefit-cost analysis of the library circulation. 


Detmar G. Goop, Ph.D. Illinois (Urbana) 1970. 
Benefit-cost analysis of Illinois’ high school driver 
education program. 

This analysis compares the measurable costs of 
Illinois’ high school driver education program to the 
stream of measurable benefits derived from the pro- 
gram. An effectiveness model was based on the 1963 
study published by the Secretary of State of Illinois and 
reinterpreted that data to estimate accidents prevented 
in 1962. Benefits were estimated, and redistributional 
effects of the program identified. Significant unmeasured 
benefits are required to clearly justify the program. 


Harry J. Hatrey, D.B.A. George Washington 1971. 
An analysis and evaluation of the OEO national 
antipoverty planning process. 

Using the case study method and contemporary 
planning process theories, the OEO national antipoverty 
planning process was analyzed and evaluated to deter- 
mine the extent to which its design was congruent with 
contemporary theories and the lessons that might be 
learned. The study revealed that the design had been 
congruent in varying degrees and suggested that future 
designers should plan such a process comprehensively, 
review the literature, and use an idealized model with 
real world specifications. 


Joux J. Harvesty, Ph.D. California (San Diego) 1970. 
An empirical study on the relationship between 
poverty and economic prosperity. 

Poverty, as officially defined, has been declining over 
the postwar period. The purpose of this study is to 
determine the degree to which economic prosperity has 
been responsible for the reduction, to make forecasts of 
the future magnitude of poverty based on this historical 
relationship, to ascertain the sensitivity of these findings 
to the particular definition of poverty utilized, and to 
consider the implications of the findings, both with 
regard to economic policy and to various aspects of 
economics methodology. 


James G. Harris, Ph.D. Oregon 1970. Curricula costs 
in Oregon community colleges, 


Louis H. Henry, Ph.D. Notre Dame 1970. The impact 
of Medicare and Medicaid on the supply and demand 
conditions of nursing homes. 

The supply analysis deals with the number of beds 
per state in 1967. Poor quality conditions were found to 
be so important that supply data do not reveal the true 
level of service. A multiple regression technique was 
used to test the determinants of demand. Overall, the 
programs have been beneficial to the industry while the 
plight of the patient has improved little. ‘The needs of 
long-term care are ignored. 


Danret B. Hitz, Ph.D. Purdue 1971. An economic 


analysis of health insurance, with special reference to 
Blue Cross. 
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The study examines the economic impact of health 
insurance through both theoretical and empirical angly- 
ses. The conceptual work develops characteristics 
of an optimal health insurance plan. Empirically, the 
applicability of the optimal plan concept in evaluating a 
Blue Cross Plan is explored and the assumptions under. 
lying the optimal plan are tested. Implications for na 
tional health insurance proposals are discussed. 


~ Wuram H. Horrey, Ph.D. Alabama 1970. Employer 


practices relating to the hard-core jobless: a study of 
the metropolitan Birmingham area. 


Maxyjorre H. Honic, Ph.D. Columbia 1971. The im- 
pact of the welfare system on labor supply and family 
stability: a study of female heads of families. 

The study finds a significant relationship between the 
proportion of the population receiving public assistance 
payments under the Aid to Families with Dependent 
Children Program and the level of income available tc 
recipients from the program relative to expected earn- 
ings. The response to increases in welfare income as- 
sumes two forms: increases in the proportion of the 
eligible female head of family population applying for 
AFDC assistance, and increases in the eligible popula- 
tion itself due to welfare-induced desertions. 


Lien-Fu Huane, Ph.D. Rochester 1971. Measurement 
of the effect of health insurance on the demand for 
medical care. : 

The object of this paper is to devise means to detect 
and measure the effect of health insurance on the de- 
mand for medical care. Under the assumption that 
insurance premiums accurately reflect actuarial costs, a 
theoretical model of consumer choice was made; the 
technique of probit regression analysis was applied; a 
sample of 11,063 households drawn by BLS in 1960 was 
examined; and some welfare policy implications were 
discussed. 


ELISE G. JANcuRA, Ph.D. Case Western Reserve 1971. 
The economic implications of the use of labor re- 
sources by hospitals. 

An assessment of labor’s effect on hospital costs with 
analysis of factors influencing the use and subsequent 
cost of labor resources including: changes in compensa- 
tion levels, changes in the professional and departmental 
structure of the labor force, changes in the size of the 
staff relative to changes in output, and changes in the 
ratio of labor to nonlabor expenditures. Also studied is 
the variation in labor usage and cost as hospital size 
varies. 


AumMED KuursHw, Ph.D. Pennsylvania 1970..A com- 
parative analysis of the British and American socia! 
security systems. 


KENNETH S. Lyon, Ph.D. Chicago 1971. Some of the 
economic effects of subsidizing rural electrification. 
This study estimates the cost to the economy of using 

the distorted input combinations that result from sub- 

sidies to rural electrification. These costs are the differ- 
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ence between the estimated social costs of the sub- 
sidized cooperatives and the estimated social costs of the 
investor-owned utilities for producing the quantity of 
electricity sold by the cooperatives during a particular 
time period. Cost functions, generated from cost 
minimization subject to a production function con- 
straint, are used to estimate the costs. The cost to the 
economy for the year 1956 (a typical year) is estimated 
to be approximately equal to the loan funds advanced 
to the cooperatives by the Rural Electrification Ad- 
ministration during the year. 


T. Davm McCurtovcH, Ph.D. Cornell 1970. Unit 
pricing in supermarkets: alternatives, costs and con- 
sumer reaction. 

Unit pricing is an example of the many policy pro- 
posals designed to protect consumers. This study identi- 
fies levels of costs and the consequences of unit pricing 
on consumer purchase patterns. In addition, the extent 
of consumer perception of the experimental] system was 
observed along with their general attitudes toward it. It 
doesn’t cost much, nor does it affect consumer purchase 
patterns. Consumers like it, however. 


FREDERIC C. Menz, Ph.D. Virginia 1970. An economic 
analysis of disease control programs. 


EpyrHE S. Mitrer, Ph.D. Colorado 1970. The concept 
and measurement of poverty in the United States. 


Jan M. NEWTON, Ph.D. Oregon 1971. An exploratory 
study of the purchasing behavior of low income 
families. 


Joun T. O’Connor, Ph.D. Notre Dame 1971. Medi- 
caid: a study of its effects on income distribution in 
1968. 

This study estimates the redistribution of income 
which was caused by the Medicaid program in calendar 
year 1968, The taxes used to finance Medicaid and two 
aspects of expenditure incidence (i.e., the direct benefits 
to recipients and an estimate of the inflation Title XIX 
caused within the medical sector of the economy) are 
allocated to various family income classes. The study 
concludes with policy considerations derived from an 
analysis of these patterns of income redistribution. 


Donatp W. PEARSON, Ph.D. Texas (Austin) 1970. The 
Chilean. social security system: a study of its struc- 
ture and its role in the Chilean economic environment. 
The dissertation is an analysis of the structure of the 

Chilean social security system. It examines several 
aspects of its operation, summarizes some of the con- 
sequences for economic development of the methods of 
financing benefits, and investigates social security’s 
effects on labor force participation and consumption 
patterns. It summarizes recent efforts to reform the 
system and speculates as to the possibilites for success 
of future reform efforts. 


Dean O. Porr, Ph.D. Purdue 1971. Capital Zormation 
by expenditures on formal education, 1950 and 1960. 
This study measures the flow of new human capital 
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formed by elementary and secondary education in the 
United States in 1950 and 1960. The capital formation is 
disaggregated for urban and rural areas within each 
state. A model is then proposed to analyze differences in 
capital formation among these areas. Various social, 
economic, and demographic characteristics are used to 
explain different levels of capital formation. 


Morcan O. ReEyNoups, Ph.D. Wisconsin (Madison) 

1971. Crimes for profit: the economics of theft. 

The theoretical analysis of criminal activity identifies 
key variables within a “common property resource” 
framework. A recursive model is applied to a 1960 cross 
section of states and, generally, coefficients for proba- 
bility of conviction, wealth, and opportunity cost prove 
most potent in determining the level of property crime. 
Punishment, regardless of how measured, has consis- 
tently negative but small effects on crime. From a 
policy viewpoint, however, cost calculations support in- 
creasing sentences rather than raising the probability of 
conviction to achieve marginal reductions in the level of 
crime. 


Roserr J. Staar, Ph.D. Temple 1971. Student choice: 
a theoretical analysis of higher education with some 
empirical evidence considered. 

This dissertation is an application of the axiomatic 
choice model from economic theory to student curric- 
ulum choice. The consumer is the student and the field 
of choice is comprised of alternative “course” bundles. 
The attainable set is defined by a student’s relative 
aptitudes for different curricula. A “limited student 
sovereignty model” is developed initially. Income, 
grades, and course requirements are introduced as 
constraints. The empirical analysis suggests a substitu- 
tion (high relative aptitude) and income (high or low 
total aptitude) effect similar to traditional demand 
analysis. 


Carot F. Van Atstyne, Ph.D. Duke 1971. The eco- 
nomics and politics of low income housing. 


Ricwarp B. Westin, Ph.D. Minnesota 1971. An echo 
theory of automobile demand. 

Consumers usually replace specific durable goods 
only at lengthy time intervals. This thesis examines the 
implications of this spasmodic adjustment process for 
empirical studies of the aggregate demand for durable 
goods over time. The model uses a two-step aggregation 
procedure where the number of new durables purchased 
and the average expenditure per new durable are esti- 
mated separately. Empirical results are presented for 
the demand for the new automobiles. 


Urban and Regional Economics 


Eva L. ATKINSON, Ph.D. Kansas 1970. Kansas City’s 
livestock trade and meat packing industry, 1870- 
1914: a study in regional growth. 


Vinca B. Benson, Ph.D. George Washington 1971. 
Growth and scale effects on employment in medium- 
size cities. 
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This study hypothesized four effects—population and 
per capita income growth and population and per capita 
income scale—on employment growth in the same 
urban labor market area. Multiple regression analysis is 
then used to test for the strength of these four-effects on 
employment growth in six industrial groupings, over a 
sample of seventy-nine medium-size cities. The effect of 
population growth is found to be the strongest, with per 
capita income growth and population scale also provid- 
ing some additional stimulus to local employment 
growth. 


Netson L. Bits, Ph.D. Washington State 1971. A 
comparative study of public investments in three 
rural Washington communities. 

This study described and analyzed municipal and 
school district investments in three communities that 
were growing, declining, and stable in terms of popula- 
tion between 1930 and 1965. The growth community 
made relatively more use of bonded indebtedness and 
timed most investments with population increase. The 
declining community was more dependent on inter- 
governmental transfers to fund public investments and 
the stable community timed investments so that bonded 
indebtedness was not required. 


RALPH J. Brown, Ph.D. Colorado 1970. A factor 
analysis of the differential growth process of rural- 
urban centers in the upper Midwest. 


ALBERT M. Cuurcu ITI, Ph.D. Claremont School 1971. 

An econometric model of crime in California. 

A theoretical model regarding the commission and 
regulation of felony criminal offenses is constructed and 
estimated. Potential criminal offenders are assumed to 
maximize expected utility from legitimate and illegiti- 
mate activities. The aggregate behavior of offenders is 
expressed in a derived supply of offenses function. 
Society is hypothesized as minimizing the social costs of 
crime. The first and second order conditions for opti- 
mization by offenders and by society are examined. 
The model allows for an ex post adjustment to optimum 
crime regulation as well as possible instantaneous or 
stable equilibrium. This permits an empirical test of 
whether society acts to minimize the social costs of 
criminal activity. 


ADNAN DAGHESTANI, Ph.D. Colorado State 1971. 
Analysis of regional multipliers. 
An examination of estimation procedures and the con- 
ceptual framework of the input-output approach in 
relation to the problem of regional growth. 


Rosert D. Emerson, Ph.D, Purdue 1971. An economic 
analysis of the provision of police services. 

An economic model for an analysis of the provision of 
police services is developed. The definition of an output 
measure for police services is considered throughout. A 
measure dependent on extraneous weights for the out- 
put components is eventually used for estimation of cost 
equation parameters. The model permits a systematic 
analysis of questions of returns to scale in the provision 
of police services. Questions of resource allocation are 
approached, but statistical considerations limit their 
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interpretation. The model is cast in such a way that 
questions relating to the supply of offenses are also 
analyzed. 


WarreEN E. Farg, Ph.D. Washington (St. Louis) 1971. 
An estimate of the relative supply and demand for 
substandard rental housing in major U.S. cities. 
This cross section study constructs relative supply 

and demand schedules for the substandard rental 
housing market through the estimation of a two-equa- 
tion simultaneous model. In general, the results indicate 
that the relative supply is probably highly elastic and 
that the relative demand is inelastic, and that the most 
efficient means of shifting the demand schedule would be 
through the income variable. 


Epwarp J. Forp, Jr., Ph.D. Boston College 1971. 
Benefit-cost analysis: urban renewal in the West End 
of Boston. 

Benefit-cost analyses have often failed to place 
sufficient emphasis on the distributional impacts of 
public investments. This dissertation discusses a bene- 
fit-cost framework for residential urban renewal proj- 
ects which places particular stress on distributional 
considerations. Utilizing this analytical framework, 
empirical estimates of impacts of urban renewal as it 
occurred in the West End of Boston are presented. 
These estimates indicate that distributional considera- 
tions were quite significant in the West End. 


ALLEN L. FREDERICK, Ph.D. Purdue 1971. Growth and 
structural change in Indiana manufacturing indus- 
tries, 1959-1968. 

Changes in employment for the twenty-one manu- 
facturing major industry groups in Indiana were related 
to national changes in employment. Approximately 56 
percent of the manufacturing employees in Indiana 
were employed by the 100 largest firms in 1959 and 
1968. Mainly due to merger activity, large firms head- 
quartered in-state fell from 36 in 1959 to 30 in 1968, and 
their share of employment among the top 100 firms 
declined from 19.7 percent to 16.6 percent. 


Paur H. Gessaman, Ph.D. Cornell 1970. A study of the 
impact of transportation on land use and rural life in 
four southern tier counties of New York. 

This study examined the role of transportation as a 
factor influencing the location of economic activity and 
pattern of land use in south central New York. Aerial 
photographs spanning the 1938-68 period and field sur- 
veys were used to reach the following conclusions: 
nearly all of the increased employment opportunities 
occurred within three miles of a major highway, and by 
1968 over 85 percent of heads of rural households com- 
muted to off-farm employment opportunities. 


J. Frep Gertz, Ph.D. Northwestern 1970. An eco- 
nomic approach to the allocation of police resources. 


GERALD S. GoxpsTeIn, Ph.D. Princeton 1970. House- 
hold behavior in the housing market: a cross section 
study of households in the San Francisco Bay area, 
1965. 
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This thesis uses multiple linear regression techniques 
ta@study household behavior in the housing market. The 
study is based on a survey of households in the San 
Francisco Bay area in 1965. A group of households that 
had moved recently were studied with regard to their 
decisions to purchase or rent housing and with regard to 
the number of rooms, and the rent or house value of the 
housing unit selected. 


Frank J. Goope, Ph.D. Minnesota 1970. An economic 
analysis of the survey of land for urban use. 

The primary objective of this thesis was to identify 
the factors that affect the development of urban land, 
and thereby, provide city officials with information 
concerning the tools at their disposal for regulating 
urban growth. To accomplish this objective, a theoret- 
ical model of the urban land market was constructed, 
and hypotheses concerning the effect of various factors 
were deduced. A new statistical technique was used te 
test these hypotheses. 


Davip M. Gorpon, Ph.D. Harvard 1971. Class, pro- 
ductivity, and the ghetto: a study of labor market. 
This dissertation presents some empirical evidence on 

the importance of labor market stratification as a cause 
of urban poverty and underemployment in the United 
States. The analyses build on some formal definitions of 
stratification, a model of the various determinant stages 
of labor market careers, and an original empirical def- 
inition of two job sectors—the “primary” and “sec- 
ondary” markets. The analyses suggest that stratifica- 
tion by both demographic characteristics and by job 
sector constitute important causes of market inequali- 
ties. 


MICHAEL E. GRANFIELD, Ph.D. Duke 1970. An econo- 
metric model of residential location. 


Donatp C. Guy, Ph.D. Illinois (Urbana) 1970. An 
analysis of a filtering hypothesis in urban housing 
markets: an empirical test in Kankakee. 


Stantey W. Hamitron, Ph.D. California (Berkeley) 
1970. Micro-empirical study of price movements 
in urban properties. 


Bennett Harrison, Ph.D. Pennsylvania 1970. Educa- 
tion, training and the urban ghetto. 

After a critique of the applicability of the theory of 
human capital to the explanation of nonwhite poverty, 
and a detailed description of the ghetto labor force, the 
thesis presents a micro-econometric analysis of the 
returns to education and training for 50,000 workers 
living in sixteen (individually identified) metropolitan 
areas in 1966. Returns are measured by individual 
earnings, unemployment, and occupational status. 
Workers are identified by intrametropolitan place of 
residence. The thesis utilizes unpublished BLS and 
OEO/Census micro data. 


MICHAEL B. Harcrove, Ph.D. Kentucky 1971. Eco- 
nomic development of areas contiguous to multipur- 
pose reservoirs: the Kentucky-Tennessee experience. 
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This study investigates the potential and realized 
effect of multipurpose reservoir projects on the develop- 
ment of contiguous areas. Evidence of comparative 
levels and rates of change in income, population, and 
employment patterns is examined for the period 1940- 
1960 for twenty projects in Kentucky and Tennessee. 
The study concludes that planning of reservoir projects 
has generally been too restricted in scope to allow proj- 
ects to promote rapid growth in the contiguous areas. 


Anprew S. Harvey, Ph.D. Clark 1971. A reformulation 
of the economic base model of urban growth, 


Sarry M. Hey, Ph.D. Johns Hopkins 1970. A study of 
municipal public finances in Bogota D.E., Medellin, 
and Cali, Colombia. 


Joun E. Husinc, Ph.D. Claremont School 1971. The 
relative impact of civilian versus military defense 
payrolls on a small region 1964-1968. 

The dissertation reports the different impacts which 
civilian and military payrolls had in a small region. It 
reviews the sectoral and multiplier impacts which 
occurred when the region lost a large DOD civilian pay- 
roll and gained a large military payroll. The model 
specifically allows for the effects of military consumer 
peculiarities such as commissary privileges and out of 
area allotments. The dissertation relies heavily on local 
economic data sources. 


GEORGE D, Jounson, Ph.D. Kansas State 1970. Short- 
run determinants of small community growth: a 
multivariate analysis of factors affecting the move- 
ment of short-run mobile resources, 

The ability of the small community to influence its 
future is expressed as a function of the economic, social, 
and geographic dimensions of the community base. 
Factor analysis and regression techniques are utilized to 
separate and evaluate the difference in performance be- 
tween viable and nonviable communities. Communities 
are studied both as central cities and functionally 
integrated regions. The effectiveness of the social 
dimension is found to be closely related to the choice of 
growth objectives. 


Jerome D. Jounson, Ph.D. Missouri 1970. The eco- 
nomic impact of a state university on its community. 
This study investigated the economic impact of 

Wisconsin State University-Eau Claire on the com- 
munity for the fiscal year of 1967-1968, and projected 
an economic impact of the state university on the 
community to 1975, Data was secured through a strati- 
fied random sample of faculty, classified personnel, and 
students, in addition to personal interviews and corre- 
spondence with university administrators and contrac- 
tors. 


Terry D. Kann, Ph.D. California (Berkeley) 1970. 
Optimal distribution of residence locations by race: a 
linear programming approach. 


Ricwarp J. Kierrer, Ph.D. Missouri 1970. An eco- 
nomic analysis of municipal police services. 
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A demand and supply approach to an explanation of 
the per capita costs for police services in the Missouri 
group (sixteen Missouri nonmetropolitan municipalities 
with 10,000 to 50,000 population) of the municipa! 
police industry. A 


Vicroria C. LAPHAM, Ph.D. Southern Methodist 1970. 

Price differences for black and white housing. 

This study compares prices of housing bought by 
blacks and whites in Dallas in 1960. Implicit values 
were estimated for characteristics bought by blacks and 
by whites. Applying these values to the average black- 
owned housing unit indicated the price of black housing 
was 4 to 6 percent less than white. However, applying 
these to the average white-owned unit indicated the 
price of white housing was 0.3 to 0.8 percent less. 


Awan C. Leste, D.B.A. Harvard 1971. An analysis of 
decision-making processes in Boston’s municipal 
government. 

‘" This study describes and analyzes several decisions or 

decision areas of government bodies, principally those 

of the City of Boston. Specific topics discussed include 

Boston’s operating and capital budget, organization 

of its housing agencies, the mayor’s office and staff 

support agencies, generation of its revenues, functioning 
of its fiscal agencies, and creation and impact of the 

Home Rule Commission. 


Ronatp D. Lindmark, Ph.D. Ohio State 1971. Second 
homes in northwestern Wisconsin: a study of the 
owners and their use patterns and characteristics of 
the second home structure. 


Antuony B. Low-BEER, Ph.D. Columbia 1971. The 
use of effluent charges to control air pollution and 
induce an efficient allocation of resources. 


RANDOLPH C. Martin, Ph.D. Washington (St. Louis) 
1971. Differentials in the intensity of residential land 
use between cities and suburbs. 

The objective of this study was to estimate and ex- 
plain differences in the distribution of population 
densities over space between cities and suburbs. Net 
population density gradients (log-linear) were estimated 
for cities and suburbs of seven U.S. urbanized areas. 
‘These estimates show a general tendency for a smaller 
gradient and lower intercept for the suburban parts of 
the urbanized areas. The majority of this difference is 
explained by age of dwellings, income of inhabitants, 
and a price differential due to federal taxing policy and 
mortgage programs. 


M. AMATA MILLER, Ph.D. California (Berkeley) 1971. 
Regional trends in real wages, United States, 1860- 
1880. 


Rosert H. Netson, Ph.D. Princeton 1971. The theory 
of residential location. 
Existing theories of residential location and rents, 
such as those of Alonso, Muth, and Wingo, are over- 
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simplified. They take insufficient account of the large 
number of travel times and distances which determine 
the accessibility of any given location and of the other 
characteristics, such as levels of public services and 
neighborhood attractiveness, that determine the de- 
sirability of a location. Taking such factors into account, 
a theory of residential location of consumers is first out- 
lined and then rigorously developed using analytical 
tools familiar from utility theory. 


James C. Nicuoras, Ph.D. Illinois (Urbana) 1970. The 
economic growth of cities: a modified export base ap- 
proach. 


Donatp A. NæÆLsEN, Ph.D. Syracuse 1970. Property 
valuation growth by county in New York State and 
its relation to economic development, 1955-1965. 


Jonata D. Ocur, Ph.D. Cornell 1970. The impact of 
colleges and universities on local renting housing 
markets. 


HELEN B. O’Neri1, Ph.D. McGill 1971. Some spatial 
aspects of Irish economic development. 


Micwaet Parti, Ph.D. Northwestern 1970. A factor- 
analytic interpretation of the educational process. 

A factor analytic procedure is used to examine the 
underlying regularities in a set of fifty variables relevant 
to the educational process in urban grammar schools. 
The data used are a stratified sample of the data col- 
lected for the Coleman report on equality of educa- 
tional opportunity. Five factors are extracted from the 
data. The interrelationships suggested by these factors 
are discussed and a causal model consistent with the 
factor analysis is posited. 


Josepu J. Persxy, Ph.D. Harvard 1971. Industraliza- 
tion and urban growth in the southern United States. 
Much of the economic development literature im- 

plicitly assumes that industralization and urbanization 

are essentially elements of one process. However, in the 

southern United States many industries have shown a 

preference for rural and small-town locations. This 

pattern can be traced to the surplus rural labor pool of 
the region. The origins of this labor pool are discussed, 

with emphasis on the role of a “push” off the farm. A 

model is developed to explain the city-size distribution 

of manufacturing in the South as opposed to the non- 

South. Implications of more recent metropolitan growth 

for the black population of the region are explored. 


Jonn C. Picxert, Ph.D. Missouri 1970. Optimal quan- 
tities of fire department services. 

The derivation of a demand curve for both fire de- 
partment services and fire insurance is presented for a 
risk-averting property owner. The cost structure of 
publicly provided fire department services is discussed. 
The criterion of marginal benefit equals marginal cost 
is used to establish the optimal quantity of fire depart- 
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ment services. A sample of thirteen cities provides the 
data for the statistical analysis. 


Joserm S. Rapransx1, Ph.D. Illinois (Urbana) 1970. 
Real earnings and the present value of future earn- 
ings in a theory of human migration. 


CHARLES P. Rane, Ph.D. Colorado 1970. An analysis of 
the role of urban industrial development agencies in 
the industrial location process: the metropolitan 
Denver experience, 1965-1970. 


James D. REED, Ph.D. Kansas State 1970. The mea- 
surement of the economic structure and performance 
of an urban economy by use of an input-output model. 
The purpose of this study is to measure and analyze 

the economic impact on the Wichita economy resulting 

from changes in the level of defense expenditures in the 
aerospace industry. This is achieved by the construction 
of a thirty-nine by forty-one input-output table from 

1965 survey data. Through the use of this model, 

traditional impact multipliers are calculated with 

emphasis placed on the dominant aerospace sector. 

While the Wichita economy is highly dependent on 

defense expenditures in this industry, the impact from 

changes in expenditures in the aerospace industry are 
minimized because of the weak intra-urban irput-out- 
put linkages. 


GEORGE R. Rice, Ph.D. Kentucky 1970. State dif- 
ferentials in income concentration: a simultaneous 
equation model explanation. 

The purpose of this study is to determine what group 
of socioeconomic factors influence state differentials in 
income concentration. Theory suggests that the ex- 
planatory structure is more complex and detailed than 
that postulated by single equation models; therefore, 
a seven-equation econometric model is constructed 
using 1960 cross section data from the forty-eight coter- 
minous states. 


LaHoma L. RIEDERER, Ph.D. Florida 1970. An analysis 
of the industrial growth of thirty-six selected stan- 
dard metropolitan statistical areas from 1952 to 1966. 
Employment data are utilized to analyze economic 

growth with three methodologies: comparative growth 
rates, shift analysis, and diversification. Analysis is 
designed to develop statistical evidence to evaluate the 
major hypotheses underlying the export-base and sec- 
tor theories of economic growth and to determine if 
there are identifiable patterns that might form a basis 
for generalization and for projecting economic develop- 
ment. Analysis revealed regularities and trends that 
may be useful for prediction and for understanding the 
changes occurring. 


Jerrrey M. Romm, Ph.D. Cornell 1971. Nuclear 
power, Cayuga Lake, and economics. 
A comprehensive examination of the physical, bio- 
logical, political, and economic aspects of the proposal 
to construct a nuclear power plant on Cayuga Lake and 
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the conflict situation created by groups opposing such 
construction. 


GEORGE J. ScHEBER, Ph.D. Syracuse 1970. A simula- 
tion study of regional disparities in per capita income. 


Craupia D. Scorr, Ph.D. Duke 1971. Forecasting 
public outlays: an expenditure model for New Haven, 
Connecticut. 


STEPHEN SENINGER, Ph.D. Washington (St. Louis) 
1971. The regional distribution of defense procure- 
ment. 


Jay Srecet, Ph.D. Stanford 1970. Intrametropolitan 
migration of white and minority group households. 
A five-equation simultaneous model is estimated by 

2SLS. The dependent variables are home and job". 
location, monthly rent, number of rooms and types of 
dwelling unit. The data is from a transportation survey. 
conducted in 1965 in the San Francisco Bay Area. The 
results support the model. For white and black housé- 
holds, the elasticity of home location with respect to 
job location is much larger in magnitude than the 
elasticity with respect to income. 


JosEepH F. SincEr, Ph.D. Arkansas 1971. An investiga- 
tion of the role of out-migration in the socioeconomic 
adjustments of households left behind: a case study 
of the Arkansas Ozark region 1956-69. 

The purpose of this study is to evaluate the influence 
of out-migration on the socioeconomic adjustment of 
households left behind in the Ozark region through a 
comparative analysis of family status 1956 and 1969, 
and to identify trends for the area as a whole. 


Davin L. Syoquist, Ph.D. Minnesota 1971. Property 
crime as an economic phenomenon. 

The thesis explored the hypothesis that criminals 
when committing crimes against property (robbery, 
larceny, burglary, and auto theft), behave as rational 
economic beings making decisions under risk. A model, 
based on the von Neuman-Morgenstern hypothesis, 
was developed. The parameters of the resulting be- 
havioral equation were estimated using a cross-sectional 
sample of the means of communities with population 
between 25,000 and 200,000. The empirical results lead 
us to accept the hypothesis. 


Byune Nak Sone, Ph.D. Southern California 1970. A 
theory of regional economic growth: growth poles and 
development axes. 

This dissertation attempts to'extend Perroux’s theory 
of growth poles and Pottier’s theory of development 
axes in relation to existing theories of regional economic 
growth. It investigates the relationships between growth 
poles and lagging regions, and explores the use of growth 
poles and development axes as policy tools for regional 
economic development. A mathematical model is for- 
mulated and an attempt is made to test it empirically 
with Korean data. 
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Date L. Stanspury, Ph.D. Ohio State 1970. Rural in- 
come determination in the East North Central states: 
implications on policy and poverty. 


Norman H. STARLER, Ph.D. Iowa State 1970. Planning 
for the optimization of resource allocation in state 
aid to education: an application to Iowa public 
schools. i 
In this thesis, the results of empirical investigations 

in three areas of the economics of education are pre- 
sented. These areas are the resource redistribution ef- 
fects of state aid to primary and secondary education; 
the educational output effects of state aid plans; and 
the specifications of the relation between educational 
output and input. 


Douctas P. Sweetitanp, Ph.D. Kansas State 1971. 
Inter-SMSA migration flows: causes and conse- 
quences. 

The purpose is an analysis of the determinants and 
consequences of inter-SMSA migration for the period 
1955-1960. Part I utilizes a single equation model to 
analyze the determinants, using a random sample of 50 
of the largest 100 SMSA’s—i.e., SMSA’s having a 
population of over 250,000 in 1960. Part II uses a 
simultaneous equations model on all SMSA’s to extend 
the analysis to determine the impact of inter-SMSA 
migrants on the sending and receiving SMSA’s. 


Wuxtam J. TATER, Ph.D. Southern California 1970. 
Impact of land reform on pacification: a quantitative 
appraisal of land reform in Vietnam. 


Jerery A. Toons, D.B.A. Harvard 1971. Entre- 
preneurial and leadership development in an inner 
city ghetto and a rural depressed area. 


The principal objective of the thesis was to examine 
the impact, relevancy and potential cost-effectiveness 
of entrepreneurial training as a possible vehicle for 
creating entrepreneurship, leadership and community 
development, particularly in inner city ghetto areas. 
The major hypothesis tested was whether or not course 
participants were significantly more active than their 
untrained counterparts. 


Eric J. Toper, Ph.D. Rochester 1971. The distribution 
of public school teachers by race and income class 
in an urban metropolitan area. 

In this paper, a model of market discrimination in the 
supply curve for public school teachers is explained and 
tested using data from the Boston Metropolitan Area. 
The available evidence indicates that school systems 
with more nonwhite students, face a higher supply 
price for equivalently qualified teachers. The resulting 
distribution of educational inputs is then examined 
along with the impact by race and income level of state 
and federal aid. 


Howarp Warrtney, Ph.D. Oregon 1971. The extended 
school year: an economic analysis. 
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KENNETH Wreanp, Ph.D. Washington (St. Louis) 
1970. Property values and air pollution: a cross see 
tion analysis of the Saint Louis urban area. 

Pollution may affect the unit price of residential 
housing. The output of housing per acre is an appropri- 
ate proxy for the unit price of housing. The variance of 
output per acre in a sample of census tracts is explained 
by variables measuring location, housing quality, and 
pollution. All exogenous variables except pollution are 
significantly related to output per acre. 


Related Disciplines 


Jan P. Acton, Ph.D. Harvard 1971. Evaluation of a - 
life saving program: the case of heart attacks. 


Ronatp E. BELLER, Ph.D. Florida 1970. Toward a 
resource planning model for community hospitals: a 
conceptual model of the patient treatment system. 


DinesH Buoy, Ph.D. Pennsylvania 1971. On multi- 
variate tests of hypotheses on mean vectors with ' 
missing observations. 


Joun A. Byrne, D.B.A. George Washington 1970. 
Problems of adapting the Department of Defense 
cost effectiveness analysis system to nondefense 
agencies. 

This study examines the problem of adapting the 
Defense Department’s Cost Effectiveness Analysis 
(CEA), as an analytic subsystem of the Planning-Pro- 
gramming-Budgeting System, to a selected group of 
nondefense agencies’ resource management activities. 
This adaptability is analyzed from the viewpoint of 1) 
the unique characteristics of the Defense Department’s 
CEA and 2) the organizational aspects of the decision- 
making structure and processes, innovative environ- 
ment, and innovative powers. 

Micuazt E. Ecwots, Ph.D. California (Berkeley) 1.0. 
Decision rules for problem formulation in applied 
management science. 


RicHarp T. Jounson, D.B.A. Harvard 1971. Presiden- 
tial style and staff behavior in the White House. 

The thesis draws upon two courses of data in examin- 
ing presidential style and staff behavior in the White 
House. The first of these sources is published material. 
A considerable body of literature is available describ- 
ing recent presidents and their staffs. The second source 
of data, comprising the main body of the thesis, was 
acquired from a longitudinal study of the President’s 
Council on Executive Organization. A scheme of 
analysis is developed to examine the relationships be- 
tween the various actors in the presidential setting and 
the ways in which they interact. 


Wirm W. Metz, D.B.A. George Washington 1970. 
Identification and analysis of research and develop- 
ment project management problems based on non- 
nuclear munitions development in the Air Force. 


DOCTORAL DISSERTATIONS 


This study evaluates research and development proj- 
ecf management problems encountered in the Air Force 
and industry. Analysis of responses from each man- 
agerial group resulted in typologies for most frequently 
occurring and most important problems. Statistical 
techniques employed showed varying relationships be- 
tween most important problems, time allocation, and 
problem categories. No positive correlation was found 
between authority. and organizational structure. The 
industry manager had higher skills than the Air Force 
manager. rg 4 7 


HysrrrT P.. Mrs, D.B.A. George Washington 1970. 
` .Mańagement of aeronautical engineering changes 
\ (modifications) in the U.S. Navy. 
-'The purpose of this research was to inquire into the 
overall management of aeronautical engineering changes 
_ (modifications) to existing weapons systems by the U.S. 
Navy and to ascertain their effect on the logistics sup- 
port of aeronautical weapons systems in the fleet. For 
comparative purposes, the U.S. Air Force management 
system for accomplishing the Air Force. aeronautical 
modification program was also investigated. The re- 
searcher found that while mahagement by the Navy 
was satisfactory, improvements were needed. Recom- 
mendations for improvement aré included in the sum- 
mary chapter.’ 


ANDREW P. Mosier, D.B.A. ee Washington 1971. 
‘An empirical analysis of the knowledge of computer 
technology and data processing that is useful to 
executives in intermediate positions in the Depart- 
ment of Defense. 

The purpose of this exploratory study was to begin 
the formation of an empirical base for the development 
of computer-based information systems curriculum for 
executives. The research question focused onan under- 
lying field—computer technology and data’ processing 
(CT&DP). It sought to learn the relative usefulness of 
. knowledge of nineteen CT& DP subtopics to executives 


in ‘intermediate positions in large complex organiza- 


tions. 


SamvueEt L. Newman, Ph.D. Alabama 1970. The use of 
opinion technology in long-range planning: a study 
of the Delphi process in forecasting United Fund 

x needs in Tuscaloosa, Alabama. 

Dennis W. Orcan, Ph.D. North Carolina 1970. Some 
factors influencing the behavior of boundary role 
persons. 

A lab experiment was conducted to test the effects of 
three variables on the behavior of persons engaged in 
intergroup conflict resolution. The variables were: 1) 
the perceived behavioral norm of the bargainer’s con- 
stituency; 2) the degree to which the bargainers could 
be monitored by constituents; and 3) the degree of 
confidence expressed in the bargainers by constituents. 
Variable 1) had the strongest effect, variable 2) a 
smaller but significant effect, and variable 3) an in- 
significant effect. i 
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CHARLES J. Pearce, D.B.A. George Washington 1970. 
An appraisal of hospital administration education in 
the U.S. Navy. 

This study reports on the attitudes and opinions of 
senior Naval hospital administrators and recent grad- 
uates of the Naval School of Hospital Administration 
with respect to the curriculum of its undergraduate 
course. It seeks to provide Navy officials and educators 
with basic knowledge that may be useful in designing 
future curricula. A secondary benefit is to provide 
military and civilian hospital administration schools 
with information on undergraduate hospital administra- 
tion curricula. 


GERALD PerseLay, D.B.A. George Washington 1970. 
A study of U.S. Air Force experience under the Fed- 
eral Employee-Management Cooperation Program. 
This study examines Air Force experience under 

Executive Order 10988. Written agreements between 

Air Force bases and union locals are analyzed. Prob- 

lems in the program are outlined by government and 

union leaders. Local union and management problems 
are sampled using an attitudinal mail survey and re- 
sults are statistically analyzed. Conclusions are drawn 
and recommendations made for an improved program. 


Peter B. Petersen, D.B.A. George Washington 1971. 

An investigation of the effect of training. ; 

The purpose of the study was to investigate’ the ef- 
fect of U.S. Army Engineer Officer Candidate training 
and.the stability of training when measured again by 
the JAIM instrument three years after departure. 
Significant differences were found for fourteen of fifteen 
predicted scales pertaining to the effect of training. 
With respect to stability of training, four of twelve 
scales were significant in the predicted direction, three 
in opposite direction, and no significant difference for 
five other scales. í 


Kart F. Price, Ph.D. Pennsylvania 1970. A*study of 
role conflict in the relationship between tHe art mu- 
seum director and his board of trustees. 

The study is divided into two portions:;the develop- 
ment of a theoretical framework to study-role conflict, 
and the gathering of empirical data, from art museums, 
to test hypotheses generated from the’ model. In the 
first portion of the study, a taxonomy of role conflict 
was developed. From the data gathered through inter- 
views at fourteen museums, operational measures of 
role conflict were developed and the hypotheses related 
to the model were tested, 


BERNARD SIskEN, Ph.D. Pennsylvania 1970. Reserve 
decision discrimination. 


ROBERT M. SPRINGER, JR., D.B.A. George Washington 
1970. An analysis of attitudes toward the legitimacy 
of supervisory influence in a military environment. 
This study hypothesized that, in the Army organiza- 


‘ 
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"tion tested, there would be differences between the at- 
titudes of first line supervisors and their subordinates 
_ foward the legitimacy of organizational influence, and 
"hat these differences would be associated with certain 
‘forms of undesirable group characteristics. The results 
of statistical testing of 1,200 Army basic trainees sup- 
ported the hypothesis that differences in attitudes exist, 
but it was not possible to associate these differences 

` with undesirable group characteristics. 
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THOMAS TiRNEY: Ph. D? “Pennsylvania 1971: A study ti: 
conformity behavior. ok 
Small experimental decision-making groups ina face’, 

to-face situation were used to generate the data used to} 
test hypotheses concerning the group variables of ati’ 
tractiveness of a group to a member, monetary reward: 
received by a member because of his membership in th 
group, and the difference between a member’s opinio 
and the group’s opinions. ` 








ay 
NS \ 


